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HELP SAVE META 


IN these war days, when every American is 
being urged to conserve metals and to push 
the campaign for scrap metals to help keep 
our war plants going —It is vital that every 
means be used to employ other materials in 
place of critical metals. Zapon is helping by 
producing finishes that contribute to this 
vital war function. 

Wood, plastics, fabrics, pulp, in a multi- 
tude of ways take the place of metals. Finished 
steel shell cases replace brass; plywood 
planes and gliders take the place of metal; 
pulp, impregnated and finished, serves in 


place of metal for containers; Masonite fin- 


ishes extend use of this product—to name 
but a few. Proper finishes help to give these 
materials, working in new surroundings, the 
resistance, the appearance, the practical use- 
fulness and long life that are necessary. In 
this work, Zapon plays an important part. 


New Zapon formulations, the result of 


years of research and experience in finishing 
combined with today’s newest materials, are 
helping to effect remarkable savings in criti- 
cal materials. Equally important are the finish- 
ing procedures to speed today’s wartime in- 
dustrial production. Our facilities are ready 


to serve in our mutual wartime problems. 
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Drying Oils 


The situation on natural drying oils is critical and will probably 
remain so until the end of the war. The use of the drying oil, tung 
oil, has been further restricted under amended order M-57 of the 
WPB. After November Ist, specific authorization of the director 
is required to use tung oil except for users of 35 pounds or less a 
month. 


The domestic production of tung oil is only a fraction of our 
needs. To make matters worse, the situation on oiticica oil is also 
bad due to the failure of the Brazilian crop. The use of this oil is 
also restricted under amended order M-57. 


Much development work has been going on in an effort to 
create drying oils from more available non-drying or semi-drying 
oils. These developments include de-hydrated castor oil and 
specially treated linseed oil. Unfortunately, castor oil is not freely 
available and very high priority ratings are required for its use. 


Treated linseed oils are still available without priority and in 
regard to one brand of treated linseed oil, it is interesting to note 
that the product is claimed to polymerize practically as fast as tung 
oil and that hard, glass-like coatings can be produced by overnight 
drying. 


Small amounts of new drying oils have been located in Africa 
but these supplies are practically negligible in quantity. 


Some discussion has been raised as to whether it would be 
practical to try to modify babassu palm oil for use as a drying oil. 
Like cocoanut and other palm oils, babassu has an idoine number 
of only 15 and thus in itself is completely non-drying. Therefore 
it would not be practical to attempt to synthesize a drying oil from 
it since many other oils, such as cottonseed oil, are more readily 
available. 
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THIS IS WASHINGTON -— 


By George W. Grupp 


Merar Finisuine’s Washington Correspondent 


Aleohol On October 8, 1942 the Nation’s to make delivery must file Form PD-601 Delivery, p 
distilled spirits plants turned over and use of 100 pounds or less furnace type carbon b 
their entire capacity to produce innually 249,000,000 gallons one month are exempt from restrictions 
of industrial aleohol which ts nee led to make smokeless pow = 
Lacquer Use lo finish joining hardware for 
der and butadiene 


Restricted vaults, caskets, and shipping « 

Chemical Chairman Donald M. Nelson of the only one coat of nitrocellulos 
Transportation WPB recently issued a Certificate of quer may be used, according to General Limitation O 

Necessity to the Office of Defense L-64, as amended September 24, 1942. The Order pe: 
lransportation which sets forth priority regulations on the the use of lead in liners for gaskets and for soldering 
shipment of commodities in tank cars \ rating of “B” was making of such burial supplies. 
given to 390 different chemicals such as acetone, acety! Oiticica Oil Due to the Brazilian oiticica 
chloride, aluminum acetate, arsenic acid, benzene (benzol), 


crop failure, oiticica oil, a substit 
bronzing liquids, calcium chloride, carbon tetrachloride, caustic ; 

' q , . for tung oil, was placed under strict control beginning Noy 
ber 1, 1942 by General Preference Order M-238, dated Oct 


6, 1942. Applications to consume, use or process oiti: 


soda, chrome chloride solution, core compound, cresylic acid, 
enamel, hydrochloric acid, lacquer, paint, shellaes, varnish, and 


zine chloride . o 
” _— must be made on Form PD-600 on the 15th of the 


a a a eT os preceding the month of authorization. 
Branch ber of changes in personnel took Paint, Varnish, The Paint, Varnish and | 
Personnel place in the WPB_ Containers Lacquer Industry Advisory Committee, 
Changes Branch W. W. Fitzhugh, presi Committee was recently appointed by the WP! 
dent of William W. Fitzhugh Inco1 consists of E. H. Bucy of the WPB 
porated, Brooklyn, N. Y. was made Deputy Chief of the Walter M. Clark, Muralo, Incorporated, Staten Island, N , 
Branch R. S. Solinsky, president of Cans, Incorporated, York; O. J. S. de Brun, Egyptian Lacquer Manufactur 
Chicago, Illinois, was made Chief of the Metal Can and Tube Company, New York City; W. D. Gilman, Gilman Paint § | 
Section Roswell C. Mower, vice president of the Manz Varnish Company, Chattanooga, Tennessee; Franklin J. | 
Corporation, Chicago, Illinois, was made a Special Assistant Boston Varnish Company, Boston, Massachusetts; Pa | 
to Charles L. Sheldon, Chief of the Branch Croll, Pittsburgh Plate Glass Company, Pittsburgh, Pen: ; 
vania; E. M. Flaherty, E. 1. du Pont de Nemours & Com, 1 
Container The Office of Price Administration Wilmington, Delaware; Robert F. Jaegle, Jaegle Paint F p 
Substitutes on October 14, 1942 notified the Varnish Company, Philadelphia, Pennsylvania; M. J. Mer \ 
Urged chemical industry that it will not M. J. Merkin Paint Company Incorporated, New York ¢ | 
grant an upward revision of prices Oakley Paint Company, Los Angeles, California; Edward 1 ' 
to permit manufacturers to use containers made of critical Mclver, Leland-Moore Paint and Oil Company, Charlest 
materials except in special and unusual eases. This action South Carolina; McMurtry Manufacturing Company, D: 
was taken to not only support WPB’s Limitation Order L-197, Colorado; H. S. Margetts, W. P. Fuller & Company, S$ 
but it was also done to encourage the substitution of cheaper Francisco, California; Frank Sulzberger, Enterprise P 
Coen amaes Company, Chicago, Illinois; and A. W. Steudel, She: 
Fats and Oils The users of fats and oils in the Williams Company, Cleveland, Ohio. : 
making of lacquer, paints, varnish Paint, Varnish Herbert Wachsmann, an_ in ; ty 
and other protective coatings were granted an 80 per cent & Lacquer assistant in the OPA acco ; 
quota, and linoleum, oil cloth, oil or oleoresinous coated fabrics Survey Division was granted a lea 
and pyroxylin coated fabrics producers were granted a 70 absence to make a war mal fl ! 
per cent quota, by General Preference Order M-71, as amended survey of the paint, varnish and lacquer industry { J 
September 22, 1942. The Order granted a blanket exemption National Paint, Varnish and Lacquer Association. t 
to manufacturers who use less than 6,000 pounds of fats and 
oils in any calendar quarter. Pyroxylin & The WPB has announced th: ' 
Vinyl Resin pointment of a Pyroxylin and \ 
Copyrights Some of the copyrights of scientific Committee Resin Coated Paper and Fabri p 
of Enemies and technical works that are owned dustry which is made up of | by 
Seized by citizens of the Axis powers Carpenter, L. E. Carpenter & Co., Newark, New Jersey; f1 re 
which were recently seized by the V. Friedlander, C. R. Whiting Company Incorporated. H . 
Office of Alien Property Custodian are Beilstein’s “Handbook ensack, New Jersey; Robert A. Harper, Holliston Mills, : 
of Organic Chemistry”; Fritz’s “Luminescent Pigments”: and corporated, Norwood, Massachusetts; F. J. McCormick, | ™ 
the works of others matex Fabrics Corporation, Jewett City, Connecticut; W ' 
Masland, Masland Duraleather Company, Philadelphia, P 
Furnace Type Because of a shortage of furnace sylvania; Walter V. Shearer, The Plastic Coating Corpora 
Carbon Black type carbon black, this commodity Holyoke, Massachusetts; F. F. Sommers, Chicago R 
was placed under allocation control Clothing Company, Racine, Wisconsin; J. K. Weidig, Z la 
by the issuance of General Preference Order M-244, dated Keratol Company, Stamford, Connecticut, and E. H. Bui i 
October 16, 1942. Applications for authorization to accept the WPB. 
delivery must be made on Form PD-600; and those seeking (Concluded on page 626) 
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Coating by the Electric Spray 


By HAROLD RANSBURG 


Harper J. Ransburg Co.., 


Indianapolis, Ind. 





[his paper describes a unique achievement in organic finishing. By 


means of an electrical field it is possible to prevent overspray and 


to direct the spray particles uniformly over the work. 


Thus a saving 


in finishing material is effected as well as the obtaining of a uniform 


coat even on very irregular objects. 


An electrical method is proposed 


for removing heavy films of finishing material on the edges of work 


coated by dipping. 


This eliminates need for subsequent patching, 


shortens the baking schedule and permits faster evaporating solvents 


to be used in the dipping finishing material. The processes 


are 


applicable to the finishing of both conductive and non-conductive 


materials.—Ed. 


VERYONE is with the 


orthodox method of spray coating. 


familiar 


ind to a certain degree, to its possibil- 
ities and limitations. The purpose of 
this discussion is to describe an en- 
tirely different method of applying 
coatings to articles, which has been 
developed within the past few years 
ind has been very successful in large- 
ly overcoming two of the most serious 
handicaps of spray finishing. The 
process accomplishes these very worth- 
while purposes by causing a large sav- 
ing in material waste and contributes 
toward a more uniform film than can 
he achieved by any ordinary means. 


Fundamentals of the Process 


There are a number of similarities 
ind a number of dissimilarities be- 
tween this painting process and con- 
ventional electroplating. In the use of 
this process, the grounded article be- 
ing coated is surrounded by an elec- 
trie field. It is designed to impart an 
electric charge on the sprayed par- 
ticles in such a way as to cause the 
particles to be attracted to the piece 
being coated. The proper electric cur- 
rent is provided by a power pack 
which is especially designed to pro- 
duce a high voltage (on the order of 
100 K.V.) and a very low amperage 
‘not exceeding 10 milliamperes). 


Direct current is essential, although 
lair results can be had with almost 
ay rectified wave form. Our tests 
tave established the fact that a puls- 
iting one half wave is as satisfactory 
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as any, and appreciably more efficient 
The vol- 


ume of current used is negligible and 


than some other wave forms. 


in no case do we anticipate the use 
of more than four or five milliamperes 
on the secondary. It is important, 
however, that a sufficient amount of 
current be supplied to the electrodes, 
and this end can be accomplished on 
any installation by properly design- 
ing the “lead-in”, carrying the current 
from the power pack to the electrodes, 
so as to mitigate the leakage from the 


“lead-in” conductor. 


The electrodes which surround ‘the 
grounded article are designed of sharp 
points or fine wires. These are prop- 
erly spaced from the piece and from 
each other in such a way as to pro- 
duce the proper intensity and direction 
of impulse to the field established. It 
is essential that the aggregate ratio 
of surface area of the electrodes be 
very, very small when compared to the 
area of the article directly opposite 
the electrodes. However, when carry- 
ing this principle to the extreme, a 
noticeable 


decline in efficiency has 


been found. 


The general rule which we have es- 
tablished for practical applications is 
that we use a series of No. 30 copper 
wires suspended vertically and spaced 
ten to twelve inches from each other 
with the electrode structure 
eleven inches from the piece. This 
has been found to be the most suit- 
able set of conditions when working 


with 100 K. V. 


entire 
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Guns and Spraying 


The guns that we use are of a stand 
ard make, air operated automatic type 
which have been selected for their abil 
ity to atomize liquids sufficiently when 
using a relatively low air pressure. 
The conditions of the paint and ai 


pressure with the 


type of article being coated and_ the 
How 
ever, it can be said in general that we 
have obtained out 


vary considerably 


speed of production required. 
most satisfactory 
results when using about ten pounds 
atomizing pressure and in the neigh- 


borhood of one pound of fluid pres 
sure. 


The fact that these pressures are not 
fixed should not imply that there are 
wide limitations these 
but it is important to realize that as 
we vary the flow of the liquid to meet 
the requirements of a specific job, we 
must also vary such factors as the fluid 


upon factors, 


tip size, the atomizing pressure, and 
the fluid pressure, in order to attain 
the greatest efficiency. 


This might be more clearly under- 
stood by a realization of the impor- 
tance of correlating the inertia of the 
paint particle with the intensity of the 
electric field through which it is mov- 
ing. 

The position of the spray guns is 
somewhat determined by the specific 
application, but in all cases where a 
high savings of material is desired, it 
is imperative that the axis of the spray 
be directed at an acute angle to the 
line of travel of the pieces on the con- 
veyor. We normally use an angle of 
fifteen degrees. This factor is highly 
important because of the wide variety 
of particle sizes produced from any 
spray gun we have tested. It is ob- 
vious that a varying time will be re 


* Presented at the 30th Annual Conven- 


tion, American Electroplaters’ Society, 
8-10, 1940 


June 
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quired for the field to overcome their 
original inertia and direct them to the 
article being coated, since they vary 
in size and inertia at a given distance 
from the gun head. 

In most cases, it is highly practical 
for the spray gun to remain in con- 
tinuous operation. The pieces pass 
progressively through the field, each 
picking up its share of coating mater- 
ial In cases where it is impossible 
t» have an uninterrupted flow of arti- 
cles through the coating zone, it is eas- 
ily possible to use an electric eye or 
a timing relay for actuating a magnetic 
air valve which will in turn operate 


' , 
the guns. 


{pplicable to Most Finishing 
Materials 


The paint required for this process 
is in no way different from that used 


in general finishing practices. This 
fact has been determined by very ex- 
tensive tests, and we know without 


question that the difference between 
materials considered highly insulating. 


highly 


tive is so slight as to be neglible. 


conduc . 
How- 


ever, it is necessary that the solvents 


and those considered 


be adjusted so that the film remains 
open a little longer than normal usage 
would require. This can be obtained 
by a number of rather simple changes 
in the present formula of dilution in 
To illustrate 


used 40°, 


the paint supply room. 


we have very successfully 


| #3 and 60°. E— #2 for diluting 
material which would be normally re- 
duced with toluol or | =]. High 


boiling point solvents may be used, 
such as 1+ of pine oil or a small per- 
centage of butyl carbitol. The viscos- 
ity is reduced considerably below that 
in normal practice in order to secure 
the maximum in parti le size and low 


velocity. 


Films 


Vormal 


The film resulting from this appli- 
cation is in no way different from that 
acheived by other methods other than 
the fact that it can be expected to be 
much more uniform in thickness. 


One of the most striking demonstra 


tions we have designed is one where 


we suspend a grounded object about 
two feet before a spray gun and spray 
ing directly at it for a period of three 
seconds. Of course, the result is that 
the side of the pier e directly facing the 
spray gun is well coated and all of 
the paint spray which does not con- 


tact this narrow surface continues be- 
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Then we 


replace this object with an identical 


yond the piece and is lost. 


one and with all other conditions the 
same, we surround the piece with an 
electric field and repeat the operation. 
The results in this case are rather 
startling, in that the observer can see 
a paint spray travel past the piece, 
change its original course of travel by 
return to the back 
This 


serves to illustrate our ability to com- 


180 degrees and 


side of the piece being coated. 


pletely coat a piece on top, bottom and 
ull sides without changing its position. 
Though an interesting operation to 
observe, there are few production ap- 
plications where it is practical to spray 
from one side only without rotating the 
piece if both sides are to be coated. 


Not Limited to Conductive 
Materials 


This process is not limited to articles 
We have 


found that we can produce very effic 


made of conductive material. 


ient results on both wood and pottery. 
We have coated 


pottery flower pots by this method and 


over one million 
have found that on this item, we are 
able to reduce our paint consumption 
to one fifth the amount required when 
spraying by hand. We have consider- 
able evidence to encourage our belief 
that on items such as refrigerators, 
we will be able to reduce the paint 


We have con- 


ducted production runs with porcelain 


consumption by 40°. 


enamel on stove panels and are con- 
vinced that we ean save thirty per- 
cent of the material used on cover coat 
in the stove industry. The degree of 
savings possible is largely controlled 
by the shape and size of the piece 
being coated. 
There are a few limitations to the 


use of this process which would be 
well for us to note. As in electro- 
plating, protruding edges and recessed 
sections are difficult or impossible to 
coat uniformly. This does not mean 
that the piece must be perfectly smooth 
but rather it can be thought of as an 
obstacle toward getting the maximum 


thickness. \ 


siderable volume of repetitive produc- 


in uniform film con- 
tion is necessary before it is practical 
te install the highly specialized equip- 
ment required for this method. 


Detearing Process 


Another which we have 


developed has proven highly beneficial 


pro ess 


to the application of liquid coatings 


by dipping. This process is designed 
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to automatically and econon 





move the “fatty edges” and , - 
terial from the “drain-off” q 
pieces that have been dip; D 
know that this process will 
treme importance where it * 
terest to eliminate the “fat: f 
so prevalent on dipped piec: ; 
In applying it to product . 
pieces are first dipped and a f 
drain until the flow of mat 3 
substantially ceased. This | & 
: 
flow-down depends entirel) e 
shape and size of the piec: , 
flowing characteristics of th: 
material. However. in most € 
between two and three minutes e 
: 


ficient period to accomplis} 
sired results, 

At this point it is passed 
trodes on which there is a hi 
tial (in the neighborhood ot 60 k 


between the electrodes a4 





grounded piece. The elect 
flat shets and designed to at 
excess material from the pi 
length of time required in tl 


field will 


fuctors as the 


b 
. 
bes 
‘ 


vary somewhat 
radius of the - d 
from which the paint is beir 

the condition of the “fatty edees 
this period, and the intensit 

field at the “drain-off” point \ | 


conditions are 





favorable. a 

onds are sufficient to remove a | 4 

amount of excess material. 
The power pack built to s 


proper current to the field ie 
duce about 80 K. V. and is so di sd 
that it cannot produce more q 
milliamperes on the secondar . 

This process will be most ‘ 


where it makes possible the d 
of pieces that would have t 
makes | 


a wider range in the formulati 


arily be sprayed. It 


dipping materials, (such as usi 
which normally would bliste: 

paint chemist can formulate » 
regard to “fatty edges” or “t 
In many cases this will make p 
a shorter bake schedule. It will 


inate the costly and_unsatis! 
practice of “cutting off” and pal 
the areas around “drain-off” 
I: some cases it makes possibl 
of faster 


coating material, so that a mor 


solvents and more 
ly complete hiding may be 
in a single dipping applicatior 
This process is limited to the 
materials which do not have 
ient thermalplasticity to caus 


formation of “tears” or “fatty 





November 









; 
e 


SY IE POSTER GT 


adic oeeneaacell 


sane id 








during the bake. It is also necessary 
that the “drain-off” point be of rela- 
tively small radius in order to obtain 
a highly satisfactory appearance in 
the paint film at the point from which 


the excess was removed. 


[his process is not limited to ma- 
terials normally considered conductive. 


We have processed many pieces of 


pottery, wood, rubber, bakelite, and 
glass, and have applied insulating 
coatings such as high dielectric var- 
nishes, latex, wax, as well as the nor- 


mal types of organic finishes. 


{t our plant in Indianapolis, we 


have facilities for testing various arti- 
cles and for demonstrating the effec- 


tiveness of this process and would be 
happy to devote our time, experience 
and equipment toward improving the 
methods of coating any war products. 


Shop Problems 


Problem 3. Adjusting Solids 
Content 
Problem: It 


that the source of supply of thinner 

















sometimes happens 
material is 
user than to 
that material. In 
often the 
finishing 


for particular finishing 
to the 


ufacturer of 


nearer the man 
such 
instances it is 
the 


syeater than ordinary solids content in 


practice to 
manufacture material 
order to save shipping charges on the 
thinner. The high solids material is 
adjusted to the proper solids content 
by the user at his plant rather than at 
the plant of the paint manufacturer. 

The following is an example of the 


calculations which are involved in 


a how much thinner must 


be added to a finishing material of 
high solids content to produce a spec 
ied lower solids content. 

\ baking 
ing 12.0 pounds per gallon is received 
at 60.0 per cent solids by weight. How 
much thinner must be added to each 
gallon of the high enamel to 
reduce the solids to 25.0 per cent? The 


thinner weighs 6.85 pounds per gallon. 


synthetic enamel weigh- 


solids 


Solution: Since the enamel weighs 
12.0 pounds per gallon and contains 


0.0 per cent by weight of solids, each 


60.0 

gallon contains 12.0 1.2 
LOO 

pounds of solids and 12.0 y 

1.6 pounds of volatile solvents. Now. 
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solids content of 25.0 per cent. 


l.inds of SKILSAW 
be without, if you want 
operations,reducewasteand 


increase your output in wer 
production. 


clean? Small machine paris tofinish? 
There's 


S E ( 


produce a material containing 25.0 


per cent solids with the 7.2 pounds of 


wan 
ta 

solids, x 100 28.8 pounds of 
25.0 

volatiles are needed. However. in the 

original gallon of high solids enamel 


there were 4.8 pounds of solvents and 
therefore 28.8 8 24.0 pounds 
of thinner are required to produce a 


Since 


the thinner weighs 6.85 pounds pel 


Grind Smoother 
ow EVERY WAR-TIME JOG 


witH THESE 





> Here FIVE 


are 
POOLS youshouldn't 


to speed your finishing 


Do you have welds 
to grind down? Stainless steclor 
brass sheets to polish? Castings to 


a SKILSAW TOOL foreach of 

these operations ...and the job will get 

done quicker and better and at lower cost. 
These 


usage without time-wasting 


see SAKILSAW 


TOOLS on the job. 


tor for a demonstration and you'll see why! 


SKILSA 


x MAKE AMERICAS HANDS 


Sanding stainless steel to a perfect 
fin.sh is faster with SKILSAW Disc 
Sanders. Also remove waste metal, 
buff and polish on all surfaces 


SKILSAW Pelt ‘Sanders speed 
up all “final- finishing’ on flat 
surfaces of bronze, brass and 
all sheet metals Remove paint 






ILSAW 
is° 


SKILSAW GRINDERS and SAND- 

ERS are typical of the entire line of SKILSAW 
TOOLS—designed to deliver results under to- 
day’s stepped-up conditions, built to stand hard 
breakdowns. 
into America’s busiest war-work plants and you'll 
Ask your distribu- 


' 





gallon, 24.0 pounds equals } 


24.0 


06.85 


gallons of thinner. 


Vext month: Aluminum Content 
Airpainting Unit 
The Paasche Airbrush Company. 1909 Di 
versey Parkway, Chicago, Ill. have issued 


bulletin describing 


matic airpainting 


specifications and 


and 36” diameter 


I wok 


SK 


SKILSAW 


swifter, better on all grinding of 
jigs, dies and for precise finish 
ing on machines and castings, 


MAND 
GRINDERS 


o 
SKILSAW PORTABLE GRINDERS 


— introduc merch te 


7765 Winnemac Ave., 


Hand Grinders are 


their new turntable auto 


show the 


unit bulletin give 


unit ih 4 


s17es 




















> oe Pe 
| CVERT MAN COUNTS FoR 
USING SKKSAW TOOLS! 








© apeed up produc 


" 
Two Models 


Sold by leading distributors 
of mill and welding supplies. 


ILSAW, INC. 
Chicago 


Spotted conveniently througt 
the plant, SKILSAW Bench Grinder 
speed production, keep tools and 
twist drills sharp, grind small part 














| CUT DRYING TIME... USE 
Only 10 Wunutes KREIDER © 
from Spray to Packing Centrifu al Deyo 

with Near Infra-Red 


: aff 
ON YOUR PLATED PArrs 


Here’s a modern, high 
drying outfit that will give 
fast, low-cost drying and 
the same time, improve plat 
quality. Sturdy, simple desie, 
All steel, welded 
construction. Con 
trols include foot 
brake and revers 
ing drum. V-belt 
drive ; anti-friction 


bearings. Auxil 
iary heating unit 
available. 


Write for 
complete information 
and prices. 








DELLINGER MANUFACTURING CO. 


727 North Prince St., Lancaster, Penna. 











Through an automatic paint spray on overhead con- 
veyor into the Infra-red baking tunnel and out again 
ready for packing, all in 10 minutes is the story of | : ; 
oil filter production pictured above. Hundreds of | oC. = 

war industries are now speeding finishing operations | i ,* a OLD CUSTOMS 
with Fostoria Infra-red equipment. Write, today, | he a a p! 
for a test of the application and advantages of Infra- \ ’ ma ARE GRAND: 
red to your baking, drying, preheating or dehydrat- a 


That Saturday night scrub 
ing operations. 


bing in the old tub was 
a grand old custom . 


SOME OF THE WAR MATERIALS NOW - aie -y a <8 modern 
BEING PROCESSED BY INFRA-RED ubs and showers! 


Jeeps — Periscopes — Mine Sweepers — Life Belts Against the hazards of INDUSTRIAL 
amcor cof Reni 8 2 a a > wage sa a DERMATITIS, some plants stick to old-fash- 
nterior Plane Lights — Gun Barrels — Gas Mask Parts Kk : . . 
Water Cans — Refrigerator Units — Airplane Parts ioned customs .... like the — antiseptic 
Truck Bodies — Trailer Bodies — Motors — Hardware oils in cutting compounds. M erm science 

Silk Exploder Bags, ete. has shown that they can't do the job COM 


PLETELY! 


PLY Liquids and Creams__with a specific 
formula for each type of hazard __ have 
Vame Title proved their worth in the natioh’s leading 

| industries. Pre-work application to the hands 
prevents irritation and often serious infection 
PLY is harmless, easy-to-use, economical. 


( S > @ Write TODAY for latest FREE BOOKLET 
om a “The Answer to Industrial Dermatitis 


THE FOSTORIA PRESSED STEEL CORP. PIONEERS OF SKIN PROTECTION IN —— 
FOSTORIA, OHIO, U. S. A. | The MILBURN Co. 


Detroit ° Michigan 





* SEND FOR 32-PAGE MANUAL No. 932 


Information about Infra-red with case studies of applications. 


Company 


{ddress 
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TROMEX resists breakdown because 
it contains specially-developed, new 
stabilizing inhibitors that prevent 
acid formation (rather than neutralize 
acid after it has formed). These im- 
proved inhibitors are themselves not 


affected by acids in cutting oils. 


With TROMEX in your degreasing 


machines, work is delivered to the 


ee eee 08 LEXI & 


oe - 


° 


EASING 


plating or finishing rooms chemically 
clean . . . right down into the pores 
of the metal, parts are completely oil 


and grease-free. 


TROMEX works equally well on alu- 
minum, magnesium and heavy- 
weight metals. Our jobbers will 
gladly advise on the availability of 


stocks for use in essential industries. 


pe 


en ea # ° gd bee? st %. 








NEWS FROM WASHINGTON 


(Concluded trom page 620) 


Steel Amendment No. 1 to Limitation 
Shipping Drums Order L-197 provides that “On and 

after October 1, 1942, no person 
shall manufacture or complete the manufacture of any drum 
which shall not have the letter X plainly and legibly embossed 
on the bottom plate thereof.” WPB’s Container Branch has 
declared that Limitation Order L-197 does not prohibit the 
use of steel drums in shipping lacquer. The paints covered 
by that Order are dry powder paints and water type paste 


paints 

Titanium The recently appointed WPB Titan 
Pigment ium Pigment Industry Advisory 
Advisory Committee is made up of E. H. 
Committee Bucy of the WPB; Paul E. Sprague, 


American Zirconium Company, 
Cleveland, Ohio; John Allegaert, United 
Color and Pigment Company, Newark, New 


Rapeseed Oil Because of 


ities, rape 


further by General Preference Order 


restricted shipping 
seed oil was rest; 


M-77, as amended ( 


ber 6, 1942. Like tung oil and oiticica oil. applicati 


consume, use or process must be made on Form PD-60 


or before 15th of the month preceding the month of 


ization. 


i 


Solvent Due to market conditions. Ams 
Price ment No. 2 to Maximum Price R, 
Changes lection No. 36, dated October 3, 19 


feed the maximum price of fer; 


tation acetone at 7.0 cents a pound in tank car lots: 8.5 


a pound in carload lots in drums; and 9.0 cents a pouns 


less than carload lots in drums. 


Maximum Price Regulation No. 37, 


Amendments No, 2 
dated October 3, 194 


set the maximum price of normal fermentation butyl alco} 


at 14.25 cents a pound, and normal fermentation butyl aceta: 


at 14.75 cents a pound. 








Jersey; J. F. Daley, E. | du Pont de 
Nemours and Company, Krebs Pigment 
Division, Wilmington, Delaware; and D. W. 
Robertson, Titanium Pigment Corporation, 
New York City. 


Tung Oil Specific authoriza 
tion is required to 
use tung oil in quantities in excess of 35 





FILTERS & PUMPS 


For Filtering, Pumping, 
or Circulating :— 














pounds a month beginning November 1, ELECTROPLATING 
1942 as ordered by General Preference Order SOLUTIONS 
No. 57 as amended October 6, 1942. Appli 
DEGREASING 
cations for delivery and use must be made 
k PD.600 SOLVENTS 
on orm ’ 
CLEANERS 
OILS 
COOLANTS 
Vinyl Acetate On November 1, LACQUERS 
Under 1942 vinyl acetate KEROSENE 
Allocation was placed under VARNISH 
complete alloca ALCOHOL & 
tion control by General Preference Orde OTHERS 
M.240, dated October 8, 1942. Form PD-600 
must be used for delivery requests; and We carry a large stock of Filter & Pump accessories, hose, valve 
Form PD-601 must be filled out bv dis fittings. All grades of filter cloth, filter aids, G FILTERBESTOS. Read 


tributors in making their report to WPB for shipment. 





| 
Vinyl Resins The Vinyl Resins 
Producers Producers Indus 
Committee try Advisory Com | 
| 


mittee recently ap 
pointed by the WPB consists of H. S. Bunn, 
Carbide & Carbon Chemicals Corporation; 
I F. Loutrel, Shawington Products Cor | 
poration; John C. Brooks, Monsanto Chem 
ical Company; A. E. Pitcher, E. I. du Pont 
de Nemours & Company, Incorporated; J. R. 
Hoover, The B. F. Goodrich Company; 
Bradley Dewey, Dewey & Almy Chemical 
Company, Incorporated; W. C. Goggin, The 
Dow Chemical Company; Henry B. Town- 


send, General Latex and Chemical Corpor 
ation, and Frank H. Carman, of the WPB. 









SALT SPRAY 


CORROSION TEST 
EQUIPMENT 


Designed to determine 


the corrosion resistir 
qualities of plated 
coated metal, all 
metal parts, organic 
ishes, etc This equif 
ment combines necessar 
features so that S 
Spray tests can be 
ducted to specificat 
at Controlled Temper 
atures to 130 Deg. F 


tir 


“Write for New Literature and Particulars” 


INDUSTRIAL FILTER & PUMP MFC. CO. 


3017 WEST CARROLL AVENUE 


CHICAGO, ILLINOIS 





¢) 
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Question. What factors enter into 
t 





»yplying organic finishing materials 





\ dipping ¢ 








{nswer. Among the more important 





tors are: the rate at which the arti- 








l. being finished is withdrawn from 
ihe finishing material; the manner in 























shich the article is suspended; the 
iscosity, specific gravity and surface 
yasion of the finishing material; the 




















vaporation rate of the solvents in the 





inishing material. 











Question. Does a slow dip produce 
etter results than a rapid dip? 

Within limits, the slower 
be withdrawal rate, the better the re- 
alts obtained. 






{nswer. 






A slower dip usually 





produces a more uniform film and 





ewer drips. 





Question. All other factors con- 
ddered, which is better—a thin dip- 
ping material or a 
Viscous one? 

Answer. A higher viscosity is usual- 
y preferred, especially for pigmented 
naterials. Pigment suspension is of- 
in not as good in finishing materials 
{ low viscosity as in those of higher 
“iscosity, and settling of heavy pig- 
nents or floating of light pigments 
may occur. 






heavier, more 















Such settling or floating 
in produce off-color or streaked work. 
(Question. 

ve too slow? 








Can the rate of dipping 







Answer. 





If an article is withdrawn 
0 slowly from the finishing material, 
jor finishing sometimes results, par- 
icularly if the material is of the rapid 
drying type. Unless the withdrawal 
sextremely smooth, the material tends 
dry in parallel ridges. The with- 
‘awal rate should be at least fast 
‘ough to allow the finishing material 
0 flow to a smooth film before it sets. 
(Juestion. 














Isn’t it possible to get 
nore production in a shorter time with 
ilaster dip? 
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SECTION 


A Dipping Questionnaire 


By FRANK J. MANNING 


York, N. Y. 


Vew 








The author has prepared a series of 
questions and answers on dipping which 
will be of value to those who are inter- 
ested in learning about this method of 
finishing. As pointed out in one of the 
answers, dipping is economical of fin- 
ishing material, an extremely important 
factor these days when every gallon 
must be used to best advantage.—Ed. 


Answer. In many instances no ad- 
vantage is gained by rapid dipping. 


Because a rapid withdrawal from the 


tank drags out so much finishing ma-. 


terial, a period must be spent in 
waiting for the piece to drain. This 
time could be used for a slower with- 
drawal. 


Question. Is rate of immersion of 
the piece to be dipped important? 
Answer. Yes, it is. Rapid immer- 


sion usually causes air bubbles to be 
formed. These air bubbles may be 
withdrawn with the finishing material 
on the piece and, when they burst, 
cause blotches on the finish. 

Question. Should withdrawal begin 
immediately after the piece is im- 
mersed. 

Answer. It is good practice not to 
begin withdrawal as soon as immersion 
is complete. A short period should 
be allowed so that the finishing mater- 
ial may completely wet the surface of 
the piece being dipped. 

Question. If it is desired to use a 
slower withdrawal rate, what adjust- 
ment of the finishing material must be 
made? 

Answer. All other being 
equal, a slow withdrawal rate produces 
a thinner film than a more rapid one. 
To compensate for the slower with- 
drawal rate, unreduced finishing ma- 
terial is added to the dip tank. Such 
an addition increases the viscosity and 
solids content of the material and al- 
lows a less rapid withdrawal. 


things 








Question. How does the specifi 
gravity of a finishing material affect 
dipping ? 

{nswer. ‘The greater the specify 
gravity of a finishing material, the 
thinner the film which may be obtained 
by dipping. This is only reasonable 
since a heavy finishing material would 
have a greater tendency to drain off 
than a light one. 

When thinner is added 


to a finishing material, is the decrease 


Question. 


in specific gravity which results very 
important ? 

Inswer. As thinner is added to a 
finishing material, its dipping charac 
teristics are not changed so much by 
the change in specific gravity as by 
the change in viscosity and solids con 
tent. The specific gravities of the 
average finishing material and its thin 
ner are often such that the change 
produced by mixing the two is compar- 
atively small. For all practical work, 
the effects of added thinner on the 
specific gravity of a material may be 
disregarded. 

Question. Is an hydrometer or a 
viscosimeter more satisfactory for con 
trolling dipping materials? 

Answer. As pointed out above, the 
specific gravity of a finishing material 
is not as important as its viscosity. 
Furthermore, since a given addition of 
thinner does not affect the specific 
gravity as much as it does the viscos 
ity, it may be said that a viscosimeter 
is the better instrument to use. 

Question. What is the best way to 
hang an article for dipping? 

Articles to be dipped 
should be suspended so that all sec- 


Answer. 


tions drain freely, that is, so that there 
are no reservoirs to catch and drag out 
material from the tank. All surfaces 
should be slightly inclined and the sus 
pension should be such that the finish- 
ing material drains to a single point. 









Question. How often should the 
viscosity of a finishing material in a 
dip tank be checked? 

Answer. It is extremely important 
that the correct viscosity of a dip fin- 
ishing material be closely maintained 
once it has been determined. Viscosity 
should be checked before work is be- 
gun and at least once every hour while 
the material is in use. Finishing ma- 
terials gain in viscosity due to the loss 
of solvents by evaporation and thinner 
must be added periodically to make up 
this loss if good dip finishing is ex- 
pected. 

Question. May more than one coat 
of a finishing material be applied to 
an article by dipping? 
{nswer. Successive coats of finish- 
ing materials which cure by chemical 
change may be applied with no par- 
ticular difficulty. 


which dry by 


Finishing materials 
evaporation of the 
solvents sometimes cannot be dipped 
more than once because the first coat 
is attacked by the solvents in the wet 
finishing material. 

Question. Must finishing materials 
be specially designed for dipping? 

inswer. Some finishing materials 
are specifically formulated for dipping 
and may or may not be suitable for 
different means of application. Others 
may be applied by more than one 
method by using more or less thinner 


When 


ever dipping is considered, the finish- 


or a thinner of different type. 


Ine material supplier should he asked 
for his recommendations. The type 
of reducer has an important bearing 
on the “flow-out” characteristics. 
Question. Skinning of the finishing 
material in a dip tank sometimes oc- 
curs when it is not used for a period as, 
for example, over week-ends or be- 
tween production runs. How may this 
he avoided? 
{nswer. Skinning may be mini- 
mized by using a cover over the tank 
and by pouring a thin layer of thin- 
ner on the surface of the material. 
Blanketing the surface of the material 
with a layer of carbon dioxide gas has 
also been used to prevent skinning. 
Question. Is agitation of the finish- 
ing material in a dip tank necessary ? 
{nswer. Clear finishing materials 
may not require agitation but pigment- 
ed types usually do to prevent settling 
of pigments. A simple propeller agi- 
tator may be used although a better 
if somewhat more expensive system is 


constant recirculation. 
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Question. How much finishing ma- 
terial is lost by dipping as compared 


with other methods of finishing? 


Answer. Dip finishing, properly 
done, allows almost complete utiliza- 
tion of finishing material. There are, 
of course, solvent losses due to ev apor- 
However, valuable solids are 


not wasted and dip finishing is usually 


ation. 


conceded to be more economical of 
material than some other methods of 
finishing. 


Question. Does dip finishing have 


any disadvantages? 


Answer. Dipping is not the perfect 


method of finishing and it does have 
Certain 


its disadvantages. shapes 


cannot be dipped easil) 
cannot be used to finish o, 
of an article. Dipping e¢ 
not as flexible as, for exan 


ing equipment. 


Question. Must the fi, 
terial in a dip tank be filt 

Answer. Because dip tar 
dust and dirt, it is good 
filter the finishing materia] 
can be intermittent but cont 
tering is much to be prefe; 
constant recirculation systen 
is relatively easy to insert 


device in the line. Such a fil: 


a clean, dust and dirt free m 


good results. 





Il The Buy-Word Is “Exthone” 
a3 «€©6. for ENAMEL STRIPPERS 


> a For the past 4 years Enthone strippers have been used by 
hundreds of manufacturers for quickly removing organic 


+ finishes from civilian goods. 


And NOW-—fast working, patented* Enthone strippers are 
helping to speed the flow of war goods. 


Here’s what Enthone strippers do: 


*% Strip synthetics, japans, lacquers rapidly. 
% Leave all metals clean and bright. 








SPECIAL STRIPPERS for SPECIAL PROBLEMS 
TELL US YOUR PROBLEM! 








"Protected by US Patent No 2242106 











THE Enthone co. 


NEW HAVEN, CONN. 














GUNMETAL 


BRASS 


153 Waverly Place 











Remember Pearl Essence 
The Selective Substitute for Metallic Finishes 


Available in Unlimited Quantities 


THE MEARL CORPORATION 


New York, N. Y 


NICKEL 


BRONZE 
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Qs of the many unusual features 
J of two recently completed mam- 





oth bomber assembly plants in the 





Southwest is the provision made at 
each plant for a paint spray structure 
large enough to permit the painting, 






fier complete assembly, of the huge 





bombing planes turned out by the 






plants 






No paint spray buildings of equal 





eye have ever before been constructed. 





each plant the enclosure in which 





ine assembled planes are painted is 





J 


1) feet wide, 200 feet long and 35 





feet high. 
wered from the ceiling to the floor 


\ partition which can be 






akes it possible to divide the en- 





sure into two sections, each large 





ugh to handle an entire plane. 





[The size of the enclosure at each 






lant. however. is less remarkable than 





the ventilating system which was de- 





signed to provide a means of exhaust- 





ng the paint laden air, and replacing 







: t with washed and filtered air. Such 
ke 
ES 
4 
F. 
4 % 
| rer — 
MAH Mah cic biakt taac 
i joel 





















Fig. > 
entrance of bombers. 
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World's Largest Paint Spray Enclosures 


Permit Painting of Assembled Planes 
at Southwest Bomber Plants 


a system was required both to protect 
those handling the spray nozzles from 
spray and fumes, and to eliminate the 
fire and explosion hazard. 


High Paint-Air-Water Ratio 


The ventilating problem was solved 
Ly designing a system which draws 
700,000 cubic feet of air per minute 
from the outside atmosphere, washes 
it, warms it, filters it, draws it across 
the enclosure in an even flow. washes 
out the pigment, and exhausts the ait 
into the outside atmosphere again. 
There are eight air supply units and 
eight exhaust units. 

For every pound of paint sprayed, 
there is supplied 5250 pounds of ai 
and 6466 pounds of water. This is 
about five times the paint-air-water 
ratio of comparable commercial instal 
lations. It takes a crew of six men 
about two hours to 


paint a_ plane. 


Twenty-five gallons of paint are re 


quired. 




























View through the enclosure, with end doors rolled up to permit 
The air filters through which the air enters the 
enclosure are at the left; the exhaust units at the right. 


Lea rLrOon 


Supply Units Mounted In Roof 
Trusses 


All equipment for the air supply 
units is mounted in the roof trusses, 
taking fresh air from near the roof 
line. Fans draw the air in through 
After being 


tempered by steam coils, washed, and 


automatic inlet louvres. 
re-heated to a constantly controlled 
temperature of 80° F., the air is evenly 
distributed over the entry wall through 
a system of dampered ductwork 
Admission of the air into the spray 
made through = re 


Phese 


filters consist of mats of fine. inter 


enclosure is then 


placeable glass fiber air filters. 


laced elass fibers coated with a dust 
catching adhesive. Their function. j 
to strain out any particles of dust o1 
pollen that may remain in the air 


stream. They are arranged in 16 
vertical bay panels, each containing 
57 filter cells. Kach cell 
room for 4 filters. Thus 3.648 filters 


ere employed to strain the air enter 


pros ike . 


ing the enclosure. 

The ductwork and filters are so at 
ranged that the clean air enters the 
enclosure in such a way as to provide 
au evenly distributed flow from side to 
side, from floor to ceiling. The over 


spray from the paint spray guns | 
carried horizontally by the flow of ain 
from the point where it is produced 
across the width of the enclosure. to 
the nearest exhaust opening at the op 
posite side. The lighter overspray has 
no opportunity to settle in traversing 


the enclosure, 





Exhaust Units Help Maintain 
Even Distribution 





The eight exhaust units are arranged 
to draw the air out at three levels. thus 
helping to maintain even distribution 
Kach section of each unit has a con 
stant flow of water over its flood sheet 
the surface exposed to the room. 

A suction-draft exhaust fan, located 
outside of each unit, draws the paint 
laden air through a series of conical. 


high-pressure water sprays, confined in 
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A SPACE 18S RESERVED... § 














“ 
There is always a spot for a better product. There is always n 
room at the top. The trick is to hold it. F 

Public favor is never permanent .. . it must be renewed 4 

id 
. T . . . * ) 
continually. Not an aimless, hit-or-miss search for change . . . but —. 

a careful, well-directed effort along certain, productive lines by t 

qualified and expert engineers. u 
For example: finishing. Probably no one point is more 
important . . . more open to improvement. It is our business of 
r’ 
to improve finishes . . . to reduce finishing time and costs . . . and. 

Ss : 
T by these means, to increase sales. sya 
J AL . 
STANLEY 7 ool — | ae 
: Your inquiry incurs no obligation. Address Dept. K. 

I 
Y r 

















THE STANLEY CHEMICAL CQO. 


ee eR BERLIN éeCGr wee @€¥ye<dck@ Ft 
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tubes 


cular orifices. Centrifuge 


mpletely separate the water and 
jee from the air and deposit them 
a sludge tank below. Only clean 


, passes through the exhaust ducts 


sil 


ind far 

(he sludge tank for each unit holds 
1) gallons of water. The water in 
seul iks is continuously re-circu- 
lated through the units by pumps 
mounted on the floor in the spaces 
The only loss of water 
Water spray 


nozzles are in plain sight and readily 


hetwee! them. 
; from evaporation. 
accessible. There are no concealed 
eliminators that require removal for 
leaning. 

Water Sprays and Filters Present 

Fire Barriers 

Should a fire be generated within 
the enclosure it would be impossible 
for it to pass through the water sprays 
nd spread through the exhaust system. 
fhe glass fiber filters through which 


‘the clean air enters at the opposite 


side of the enclosure do not support 
mbustion, and would tend to act as 
barrier to fire spreading into the 
Further, the dust 
tching adhesive with which the glass 


ipply system. 


ers are coated, carries underwriters’ 
yproval as a material without smoke 
| fire hazard. 
The entire system is controlled by 
lectric push buttons within reach 
m the paint floor level. Each of 
the supply and exhaust units is inde- 
pendently controlled. Any combina- 
n of the units can be operated to- 
ether. Automatically — controlled 
lampers on both the supply and ex- 
ist units close when a unit is shut 
wn and open when it is started up 
gain. When no painting operations 
in progress, but the outside tem- 
erature requires heat in the structure, 
out 10 per cent of the capacity of 
the supply air is drawn in through one 
it to hold a working temperature. 
the ventilating systems for the paint 
yray enclosures at the two bomber 
plants are practically identical. Both 
ystems were designed, fabricated and 
nstalled by the R. C. Mahon Company. 
Detroit. Owens-Corning Fiberglas 
\orporation, Toledo, supplied the glass 
iber air filters. The plants, including 
te paint spray structures, are of “Fer- 
toglas” construction, developed jointly 
’ The Austin Company. Truscon Steel 
“ompany, and Owens-Corning Fiber- 
las Corporation. Glass fiber material 
sused throughout the walls and roofs 
s thermal insulation. 
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The corrosive attack on aluminum base and 
magnesium base metals by an aqueous fluid 
in contact therewith is retarded by adding 
to said fluid an alkaline water-soluble metal 
salt of a beta-glucoside derived from a 


culent plant in a proportion sufficient to re 


SECTION 





Corrosion Prevention of Magnesium 


Organic Coating 
Alloys & Aluminum Alloys U. S. Pat. 2.293.568 R. 1 


Overholt. as 


U. S. Pat. 2.289.006 P. F. Ge signor to E. I. duPont de Nemours & Co., 


orge, assign 


none 8 ( ) gh] ahesive ‘ 
or to The Dow Chemical Co.. July 7. 1942. August 18, 1942 \ highly adhesive and 


scratch-resistant priming composition com 
prising polyvinyl butyl aldehyde resin, cel 
lulose nitrate and shellac in the proportion 
by weight of up to about 42 parts of shella 
and at least 58 parts of polyvinyl butyralde 
suc hyde resin and cellulose nitrate in the pro 


portion by weight of about 65 parts of poly 


tard corrosion. vinyl butyral resin to 35 parts of cellulose 


nitrate and 25 parts of polyvinyl butyral 


Example Sodium chrom glucosate resin to 


75 parts of cellulose nitrate 
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Here's the book that gives 
you a full understanding of 
modern degreasing methods 

. and the complete story 
of Detrex Degreasing. 


In its 24 pages, you will find a comprehensive 
description of the theory of degreasing . . . the 
design and construction of degreasing machines 

. the solvents which are used. Special em- 
phasis is placed on Detrex Degreasers now be- 
ing used in armament production. Pictured and 
described are a number of degreasers designed 
with various types of conveying systems. 


This new book may be had by writing for it on 
your company letterhead. 


‘ Ni U RCA Ind ALAA 
DETROIT REX comrany 

COMPANY 
13009 HILLVIEW AVENUE ° DETROIT, MICHIGAN 


Branch Offices In Principal Cities of U.S.A In Canada: Canadian Honson & Von Winkle Co, lid, Terento, Ontaria 








Now Equipment 


Electric Sanding Machine 





Detroit Surfacing Machine Company, 7433 
West Davison Street, Detroit, Mich., have 
announced their new Model XLD recipro 


cating electric sanding machine 


\ unique feature of this model is its bot 
tom plate which is detachable to permit 
rapid change of one type or size pad to an 
other The use of special plates for spec ifve 
jobs is advised and these are available with 
pads of sponge rubber, felt or composition 
in widths from 1 in. to 3% in. and thick 


nesses ranging from ‘% in. to { in, 





Reciprocating Electric Sander 


The reciprocating action of this machine 
is recommended for the production and main 


tenance of curved or flat wood, metal, plas 


tic or composition surfaces, either wet or 
dry. Its applications include sanding, rub 
bing, and polishing of airplane parts, gliders, 
propellers, guns, searchlights, ammunition 


cases, ett 


The Model XLD weighs 7's lb. and is 
easy to operate. Power is furnished with a 
heavy duty Universal electrical motor in 
either 115 or 230 volt models. 


Detroit Surfacing Machine C 


will sup 
ply descriptive literature and application 
recommendations for specihe types of work 


upon request, 


Automatic Airpainting Unit 


The Paasche Airbrush Company, 1909 


Diversey Parkway, Chicago, Ill, have de 
veloped a new turntable, automatic airpaint 
ing unit An improvement over the com 
pany's older type unit, this one has all its 


drive mechanism fully encloce1 in dust 
proot housing, new type automatic au 
brushes and a built-in access door to its 


ventilating system which obviates the use 
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Automatic Air Painting Unit 


this unit lies in its compactness and in the 


of an access sleeve Another advantage « 


minimum of floor space it occupies. 


Painting Machine for Four Pound 
Incendiary Bomb 


The DeVilbiss Company recently an 
nounced the development of a two and three 
station machine for the painting of exterior 
and interior surfaces of the component parts 
of the M54 four pound incendiary bomb. 
The body of this bomb consists of two 
parts—a cylindrical tube which contains the 
charge and a tall, hexagonal tail assembly 
which contains the detonating mechanism. 
After these metal parts are made, but be- 
fore they are sent to an ordnance plant for 
loading and assembly, both their interior 
and exterior surfaces must be painted. The 


charge container is coated on the inside with 
acid resist black and on the outside with 
zinc chromate primer. The mechanism cas- 
ing is coated inside and out with the primer 
only. 

The machine consists of a fully automatic 
spray station for exterior painting, one or 
two semi-automatic spray stations for in- 
terior painting, and a chain-on-edge spindle- 
type conveyor. 

After the cases are placed on the work 
holders of this machine, they move into the 
first spray station where, as they are rotated, 
their exterior surfaces are automatically 
painted. Then, without stopping, they pass 
over a section of the conveyor which is suf- 
ficiently long to provide a five minute dry- 
ing period. 

Fully dry for handling, the bomb body 
components reach the unloading _ station 
where they are removed from the work- 
holders, two at a time, and placed on the 
stands in the semi-automatic spray stations. 


Then, moving extension guns automatically 


coat their interiors. 
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A production rate of 2.000 p 
is maintained when the mact 
veyor length of 25 feet and 


two semi-automatic spray sta 
terior painting. <A_ productior 
1,000 units per hour is obt 
elimination of one semi-aut 
station and by a suitable red 
speed and length of the conve 
duction rate of 600 pieces pe 
cured by a still further red 
conveyors speed and length, 


Rubbing Compound 


Formax Manufacturing (Co, 
18th Street, Detroit, Mich.. ha 
folded leaflet on their new | 
compound. The leaflet describ: 
fold function of the compound 


prices of the various sizes of 
Infra-Red 


The Fostoria Pressed Steel { 
Fostoria, Ohio is the publisher 
manual describing the near inf 
cess, 

This fully illustrated booklet 
war-time applications of infra-re 
ing, drying, heating and dehyd 
pedient, and shows photograph 
installations in leading industria 


NEW BOOK 


National Paint Dictionary By 
Stewart. Published by the Stewar 
Laboratory, 1340 New York Ave 
Washington, D. C. 1942. Size 9! 
224 pages; Price: $7.50. 


The second edition of this va 


has much information added. The 


is arranged alphabetically with 


ences for the various names of p1 
processes. It contains defini 
terials, equipments, processes a 


procedures used in the finishing 
Both technical and trade name 
cluded. 


owner of the proprietary process 


However, in almost all 


ial described is not given and 
future editions should contain 
mation. 

The book is printed on good 
a very readable type and ample 
are used throughout the text. Of 
are the charts and tables apper 


these charts and tables are found 


temperature conversion, phys 
of oils, atomic weights, tank 
color identification, tests for pis 
extinguisher liquids, radiation an 


bulking factors and sales statisti 


Spray Gun 


l - * Pat. - 97 M. Popofl 
In possession of Alien Prop rt 
Sept. 29, 1942. A spray gun | 


lacquer containing, in addition 


izing jet, an accelerating jet to 
discharge velocity of the liquid 


izing. 
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Ys LASALCO AUTOMATIC 
FINISHING ROOM EQUIPMEN; 
























oday’s tremendous War production prob- 

lems demand fast, efficient, dependable 

plating and finishing room equipment that 

can be handled with a minimum of man- 

power. Lasalco Multiple Cylinder Cleaning oOo 

—Plating—Rinsing Machines can do exactly 

that for you. —To Increase 
Revolving cleaning cylinders burnish work ° 

while cleaning. Transfer of work after thor- War Production 

ough rinsing to and from plating cylinders Output 

before and after plating is quickly effected 

with transfer hoppers, eliminates staining, 


VME EF 


and reduces labor cost. Plating cylinders oo i 
are exceptionally resistant to corrosion and 
abrasion. 


—=To Conserve 


oF 7G ‘ai 


Call a Lasalco Engineer to help you select 
the right equipment to do your job. He’s a Man Hours 
specialist in plating and finishing problems, 
who can save you time and trouble by doing 
the job right the first time. 


Manufacturers of a Complete Line of Plating Room Equipment and Supplie 
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Chromium Nodules 


SCRAPE FOR SCRAP 


q) NE section of our industry has the good fortune to end the year in a pat 


ticularly advantageous position, considering the general shortages of raw 
materials. We speak of chromium plating which uses important quantities of 
chromic acid, a chemical made from a low grade chromium ore unsuitable for 
the production of ferrochrome and, as a result, under no serious governmental 
restrictions. 

The chromium plater has dug down into his collection of old plating racks, 
anode scrap and miscellaneous odds and ends, adding his findings to the sorely 
needed national scrap pile, as have all patriotic citizens. In too many cases, 
however, he has missed the opportunity to make a contribution of far more 
importance to national defense. 

Chromic acid is fairly readily available but metallic chromium is high on 
the critical list. Although the acid has a chromium content of 52, it has not 
appeared feasible to extract the metal for the use of the steel maker. The 
chromium plating plant, however, can be a source of significant amounts of 
chromium if the trouble is taken to segregate and save chromium peelings and 
the nodules which form on plating racks, dummies. current thieves and on the 
projecting parts of articles receiving heavy chromium deposits. 

The quantity recovered by any one plater at one time may be so small as to 
raise the question of the advisability of saving it. Nevertheless, the rapidity 
with which these nodules and peelings accumulate will probably be surprising 
and if the large number of chromium plating plants is taken into consideration, 
it can be seen that although the contribution of a single plant may be small. the 
aggregate will be impressive. 

The material, if sorted and cleaned, will run as high as 95 chromium. 
To overcome the objection that bothering with a few pounds would be expensive. 
we might point out that it will bring a return of as much as 40 to 45 cents per 
pound to the plater, which will more than pay for the labor. This return, which 
often will be almost 20 more than the plater has paid for the metal content 
of his chromic acid, can be compared with the return a nickel plater receives for 
his peelings and nodules—-often 90% less than what he paid for nickel anodes. 

We strongly urge that all chromium platers save their chromium peelings 
and nodules and when a reasonable quantity, such as 100 lbs., has been accumu- 


lated it should be boxed and shipped to a converter immediately. 
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The Effect of Copper on 


The available evidence indicates that a 
small copper content will increase the 
of hot-dip 
Research engineers are con- 


corrosion resistance zine 
coatings. 
stantly striving to improve the quality 
of their product. Even as it is, there 
is no substitute as good as, or better 
than a hot-dip galvanized coating to 
protect iron and steel against corrosion, 
but this industry has never been satis- 
fied to believe that nothing is left to 
do in the field of research, to see if it 
is possible to obtain a still better hot- 
dip zine coating. It is with this con- 
stant idea of always searching for ways 
to improve the product that the writer 
wishes to focus thought upon a little 
known subject, namely, the effect of 
very small copper additions to the zine 
coating with the idea of improving its 
corrosion resisting qualities. 


T is only natural that the question, 

“What grounds are there for such a 
belief?” should suggest itself. The an- 
swer to this question is found in sub- 
mitting the available evidence on the 
subject. The evidence alone might not 
be enough to arouse any suspicion 
that when the 
available evidence is reviewed with a 
background of practical iron and steel 
melting practice, and a wide 


such is the case, but 


practical 
knowledge of zinc smelting and _ hot- 
dip galvanizing, suspicions are aroused 
that copper in zine coatings will per- 
haps improve their corrosion resistance 
in the same proportion as copper in 
The 
product, therefore, 
from the stand-point of corrosion re- 


small amounts has done to steel. 
ideal galvanized 
sistance, should be a product that has 
a copper-bearing steel base metal, a 
copper-bearing zinc coating, and high- 
ly skilled technical galvanizers to put 
the zinc coating on the base metal cor- 
rectly. That condition of producing 
the superlative galvanized product 
from the standpoint of corrosion re- 
sisting standpoint, therefore, must ob- 
tain all three of these factors. At pres- 
ent there are only two, a copper-bear- 
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Zinc Coatings 


By WALLACE G. IMHOFF 


President 
The Wallace G. Imhoff Company 


Vineland, New Jersey 


ing steel base metal and expert galvan- 
izing practice in applying the coating. 


Copper in the Base Metal 


In his report, “The Corrosion of 
Copper-Steel Fence Wire,” Oliver W. 
Storey states: 

1. It has been definitely established 
that the durability of old steel fence 
wire is due to the presence of copper. 

2. Manganese does not increase the 
corrosion of steel, and its absence does 
not decrease the corrosion. 

3. The copper in the early steel and 
wrought irons came from the copper- 
bearing ores of the eastern United 
States and imported ores. The propor- 
tion of copper-steel made, decreased 
with the increasing importance of the 
copper-free Lake Superior ores. 

1. Steel fence-wire containing cop- 
per is as durable as wrought iron. 

5. Present-day steel fence wire usu- 
ally does not contain copper and there- 
fore corrodes rapidly. 

6. Under ordinary. atmospheric con- 
ditions, zinc corrodes more slowly un- 
der conditions favoring rapid corro- 
sion of iron, and vice versa, iron cor- 
rodes more slowly under conditions 
favoring rapid corrosion of zinc. 

7. The life of fence wire is depen- 
dent upon the quality both of the gal- 
vanized coating and iron or steel base. 
Since the galvanizing is usually thin, 
the life of the fence depends princi- 
pally upon the iron or steel base, which 
should be highly corrosion resistant. 
From the above conclusions it would 
appear that a fourth condition must 
be added to give the superlative zinc 
coating, and that in addition to the 
small copper content suggested, name- 
ly that as heavy a zinc coating as is 
practical should also be applied. 

D. M. Buck? in his paper on “Re- 
search on the Corrosion Resistance of 
Copper Steel” states the following con- 
clusions— 
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Hot-Dip & 


Nag 


“Copper increases the resista: 
steel and iron to atmospheric « 
sion. Its influence is apparent \ ; ce 
the copper content reaches 0.03 
cent. Its effect is almost at a may = 
mum when the copper reaches 0.05 4 th 
per cent. 0.25 per cent copper has been A = 
chosen as the best amount for co; nt 
mercial Steel containing 0.25 a 


per cent copper outlasts “Pure [ron” a 


steel. 


containing 0.05 per cent copper. 7 
Steel containing 0.05 per cent c 

per lasts as long as “Pure Iron” co: 

taining 0.05 per cent copper. 
The influence of copper is probably 

due to its control of the sulphur. 
Sulphur in steel accelerates cor: 

sion very markedly. fe” 
Sulphur oxides in the air accelerat: = d 

the corrosion of steel. 


Copper in steel counteracts or re U 
tards both corrod-influences.” Q 


In an issue of Wire and Wire Prod > 
ucts the following interesting article a 
is given on the life of some early Be 
wire—“In 1859, Bee’s Wire Grapevine a 
was started between Placerville and | 
Old Virginia City, Montana. It was ; 
completed in 1861. It is of more tha: i 
passing interest to stop and examin é 
the chemical composition of this wit bed 
It was found to be a very pure wrough 
iron, remarkably free from impurities * 
such as carbon, manganese, sulphur 
and copper. 
below— 


Its composition is giv 


% 
Carbon 014 
Manganese 056 7 
Sulphur .028 
Copper 037 
Evidently the copper in this wire 
been more beneficial than 
in so far as prolonging its life is 
cerned. 


suspe 


*Reprinted from WIRE AND \ 
PRODUCTS 17, 391 August, (1942) 
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r.< references are in abundance tes- 
fying to the value of small additions 
{copper to the base metal to increase 
is resistance to corrosion. Many ref- 
‘s to all this scientific work were 
hed by the American Sheet and 
Plate Company, Pittsburgh, Pa. 


About 
Steel 


[his discussion is not on copper in 
the base metal, but it has been abso- 
lutely necessary to give some discus- 


Vital Points Copper in 


sion to this phase in order to round 
out the whole discussion, and more 
particularly to call attention to one 
which “The influ- 
ence of copper is probably due to its 
ontrol of the sulphur.” As a practi- 
cal steel melter, the writer soon learned 


conclusion states, 


that “an oxidized heat” almost always 
was high in sulphur, and that the slag 
not only contained much sulphur but 
also the molten steel. As it escaped it 
could easily be recognized by its chok- 
ing sulphur smell. 

Another statement of 
Storey’s which should not be over- 


important 


looked is “Manganese does not in- 
crease the corrosion of steel, and its 
absence does not decrease the corro- 
Here again as a practical steel 
melter, the significance of this conclu- 


; 99 
sion. 


sion must be explained, as it too has a 
definite bearing on the discussion later 
on. Both copper and manganese take 
up the sulphur in steel. Good steel is 
always made in the furnace, and not 
in the ladle. It is for this reason that 
of the finest steel melters al- 
ways add Spiegel iron to the bath 
about one-half hour before tapping 
the heat. The addition of the Spiegel 
which contains manganese just a short 
time before tapping the heat is for 
the purpose of cleansing the bath of 
both oxygen and sulphur; oxygen in 
the form of silicate and 
sulphur in the form of manganese sul- 
phide. In addition to this the steel it- 
self is also cleansed, and the melter 
looks for his olive green “velvety slag” 
as the practical indication that the 
melt is in fine condition to tap. 
Modern steel making practice ap- 
pears to have eliminated this fine prac- 
tice of adding Spiegel to the furnace 
about a half an hour before tapping.‘ 
Demands of more and more production 
have evidently assumed that the same 
effect can be obtained quickly in the 
ladle, as was obtained by slow “sim- 
mering” for a half an hour in the 
furnace before tapping. The change 


many 


manganese 
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of melting practice is not a point for 
discussion here. The point of vital 
interest is that both copper and man- 
ganese additions are beneficial because 
they tend to cleanse the steel of both 
oxygen and sulphur. How this is ac- 
complished could also be the subject 
oi another paper on steel melting prac- 
tice. 


Zine Also Contains Sulphur and 
Oxides 


The writer has purposely avoided 
any discussion on steel melting prac- 
tice since that is a matter of each melt- 
er’s opinion. Turning now to zine we 
find that a large part of the zine is 
obtained from “Black Jack,” or “zine 
blend,” zine sulphide. In Wisconsin it 
is found with the 
lead sulphide.” 


lead ore “galena- 


The ores are put through separa- 
tors and then the sphalerite is roasted 
to reduce the sulphur, after which it 
is further reduced in zinc retorts in 
smelters. Even the highest 
quality slab zine still contains some 


the zinc 


sulphur. The writer has a vivid recol- 
lection in melting down some slab zinc 
in one galvanizing pot, of the yellow 
sulphur that had condensed on the 
outsides of some of the slabs. 

Also in melting down the metal in 
the galvanizing pot and during gal- 
vanizing operations, oxides and in- 
clusions in the zinc occur just the 
same as oxides and inclusions in steel. 
Thus if small additions of copper to 
steel are beneficial, it would seem log- 
ical that with the same impurities, sul- 
phur and oxides, that the addition of 
a very small amount of copper to the 
molten zinc bath (galvanizing bath) 
should be beneficial in cleansing the 
bath, and also in adding to the cor- 
rosion resisting qualities of the zinc 
small 
found in the zinc coating. 


when amounts of copper are 


Metal and Alloy Additions to the 
Galvanizing Bath Difficult to 
Understand 


The reason that there is so little 
information in the galvanizing litera- 
ture as to the relative merits of adding 
copper to the galvanizing bath, is be- 
cause so little is known about actually 
what does happen, and what is the 
effect of making many different metal 
and allow additions to the galvanizing 
bath. The writer has discussed metal 
and alloy additions to the galvanizing 
bath in the American Metal Market® 
and in Metal Cleaning and Finishing® 
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so that that very complicated subject 
can only be referred to in the light 
of copper additions to the galvanizing 
bath, and the influence of copper in 
zinc coatings. 

A very thorough search of the litera- 
ture has not revealed a single instance 
where any definite research work has 
been done in which actual tests were 
made on the failure and life of zinc 
coatings without any copper content, 
and zine coatings with a copper con 
tent. This should be an extremely in- 
teresting, practical, and fertile field for 
the American Society for Testing Mate- 
rials on which to conduct some care- 
The tests 
should be made to study the difference 
in corrosion 


ful research investigations. 
resistance of zine coat 
ings without copper, and zinc coatings 
with copper. 

The base metal in the tests should 
also be an ordinary steel without cop 
per, and a steel base with copper. lt 
can at once be seen that a number of 
practical combinations can be made 
up for the tests, such as, for example, 
metal without with a 


a base coppel 


zinc coating with copper, vs. a base 
metal with copper and a zine coating 
without copper; or a base metal with 
out copper with a zine coating without 
vs. a base metal with copper and a 
zine coating with copper. 

Many additional variables can be 
still another 
variable the weight of the zinc coating 
on the base metal. Such research work 


devised, in addition to 


is a long and tedious problem and to 
obtain full results the 
should be made by such a recognized 
authority as the A.S.T.M. Many cop- 
per-bearing base metal test results are 


accurate tests 


available, but no mention in most of 
them is made as to the actual chemical 
analysis of the zine coatings protect 
ing the base metal. It is assumed that 
all of these zinc coatings are non 
The 


same tests with copper-bearing zin¢ 


copper-bearing zinc coatings. 
coatings might show a considerably 


rreater corro 


longer life, and much g 


sion resistance. 


Available Knowledge About 
Copper Bearing Zinc Coatings 


In reviewing the literature in search 
of all available information of practical 
interest and value to the galvanizer, 
we find that the field of discussion 
must be divided into a number of dif.- 
ferent distinct phases. These distinct 
phases are: (a) copper in zinc; (b) 
copper in the galvanizing bath; (c) 
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TABLE I--ANALYSES 
( opper Tin Lead 
OA ef 2.23 
13 a 
20 8 
396 505 1.87 
Trace 5S 1.50 
race 1.00 1.40 


copper in galvanizing pots; (d) cop- 
per in zine coatings; (e) the effect 
that copper has on the corrosion of 
zine coatings; and (f) copper in gal- 
vanizing by products 1. dross, 2. ox- 
ide skimmings, and 3. sal-ammoniac 


skimmings. 
(a) Copper in Zine 

It is recalled that the copper content 
in the early irons was said to be de- 
rived from the iron ores. Thus if we 
find any copper in slab zinc we should 
expect it to come from zine ores. Ac- 
cording to the “Data of Geochemis- 
try,’ eleven zine ores are listed, and 
shows any 


Schnabel’ 


not one copper content. 


However states the follow- 
ing : 
found by Eliot and 
Storer in New Jersey zinc. Zinc from 
Missouri was found to contain 0.0013 
to 1.1123 per cent copper, and 0.0002 
per cent was found in zinc from U ppet 
Silesia. Karsten 
cent of copper makes zinc harder and 
brittlh—so much so that it 
ragged edges on rolling, and could 
not be rolled without cracking.” 
According to H. E. Brauer and W. 
M. Peirce, 


zinc in a very small quantity it seems 


=" opper was 


found that 45 per 


showed 


“If copper is present in 


to have a protective effect.” A most 
valuable and enlightening statement on 
the subject comes from a paper by C, 
H. Mathewson, C. S. Trewin, and W. 
b. Finkeldey.” They state, “Even the 
most promising metal, copper, appears 
ty be considerably less soluble in solid 
zinc than the figures quoted above 
would indicate; we have been unable 
to introduce much more than 1% per 
cent of copper into solid solution in 
zinc. There is hardly enough copper 
present in the alloy used in the tests 
just described (1 per cent) to alter 
its mechanical properties to any great 
extent. One per cent of copper in zinc 
modify the metal; 
it requires some 10 to 20 per cent to 


does not greatly 


produce a marked change in proper- 
ties.” 

The examination of a couple of hun- 
dred analyses of various brands of zinc 
used for galvanizing does not in any 
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OF REMELT ZINCS 
lron Cadmium Zine 

09 a 95.39 
09 ua 99.22 

O5 ata 97.69 
303 373 Balance zine 
24 " om 
AS ’ 


case reveal more than a trace of cop- 
per. Thus for all practical purposes 
it may be stated that there is no cop- 
per of any significance in ordinary 
slab zinc for galvanizing. Since the 
ores contain no copper this is what 
would be expected. 

The writer has found copper in vari- 
It is 
stated in this reference, “Metallic cop- 


ous quantities in remelt zines. 


per is not commonly present in com- 
mercial grades of zinc. The alloying 
elements are usually lead, iron, and 
cadmium. Sometimes present, but in 
much smaller amounts are tin, arsenic, 
antimony, and bismuth. Traces of cop. 
per are found in electrolytic zinc. Ac- 
cording to the New Jersey Zinc Com- 
pany, the zinc lattice will hold between 
1.5 and 2.0% of copper in solid solu- 
tion depending on the temperature. 
rhe presence of copper in solid solu- 
ome extent but 
does not affect the rolling properties 


tion hardens zine to 


adversely.” 

“Prime Western” zincs do not con- 
tain copper but remelt zincs which are 
at times used in hot galvanizing do 
contain small amounts of copper as 
illustrated in Table 1. 

Thus it may be stated that standard 
Prime Western slab zinc does not con- 
tain copper, and that even in remelt 
zines, the copper content is shown in 
six cases to be under 1%, with 5 out 
of 6 zines containing under 0.4% 
copper. 

(b) Copper in the Galvanizing Bath 

The first question is how can cop- 
per get into the galvanizing bath. The 
answer is in the zinc, in metals and 
alloys added to the galvanizing bath, 
and third, by deliberately putting it in. 
The first item, “in the zinc” has just 


been covered. The second 
commercial alloys added to +} 
we find that the chemical ana 
an addition commonly mad 
galvanizing baths, shows a co; 
tent of 0.044 per cent. This 
little. The third it 
putting in deliberately.” has 
scribed by the writer in ref, 
which is the following: 

“The alloying action of the 


is very 


izing bath upon copper is illustra 
the analysis of a bath where 
small copper tubes had been 

A ladle full of zine lifted 
the kettle showed the following Cc} 
cal composition : 


ized. 


( 


Zine 98.66 
Lead 0.95 
Copper 0.015 
Iron 0.043 
Aluminum 0.004 
Cadmium 0.350 


“Only the 
metal was used in this pot and the 
copper contents of the bath were di 
rived solely from the attack of th 
molten zinc at galvanizing tempera 
ture upon the copper tubes which wer 
put through the bath. This is, of 
course, a very small percentage of cop 


purest prime west 


per.” 


The same reference’ discusses a 


test made on “Everdur,” a coppet 


alloy of the following composition 
Chemical Composition of “Everdur” 


94.76 


Copper 

Silicon 1.13 
Manganese 0.74 
Phosphorus 0.06 
Iron 0.04 


“The results of these tests con 
sively show: 

1. It is not practical to try to 
coat ‘Everdur.’ 

2. Copper alloys are readily al 
tacked and dissolved by molten zi: 
at galvanizing temperatures. 

3. The lag screw not only los 
weight by galvanizing, but the molt 
zinc attacked and 
threads. 


destroyed 


TABLE Il—COMPOSITION 


Fe Sn Pb Cu Sb and Al Z 
Per Cent 

3.7 0.10 0.80 0.90 not detected 95 

a 70 ofa .06 = is 95 

3.2 .22 71 05 E . 95.: 

2.7 08 82 02 a “9 96 

3.1 .73 81 02 6s - 95 
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_ {he zine coating did not adhere 
ell this alloy.” 

In one other example, the writer 
watched the smile come over a prac- 
‘ical galvanizer’s face when he tried 
 hot-dip galvanize a light copper 
wash boiler, and finished with just 
the top hoop band of the tub in his 
tongs Finally for test purposes and 
experimental purposes the writer has 
deliberately added small quantities of 
sheet copper to the galvanizing bath to 
study the effects of copper in various 
quantities in the bath. 

“The writer has records of at least 
two practical galvanizing baths which 
carry copper, both of which companies 
were purchasing “remelt” zine for 
\ range boiler and tank 
valvanizing bath had_ the 


their pots. 
following 
chemical composition : 


\% 
Zinc 98.06 
Lead 0.93 
Copper 0.OL5 
[ron 0.43 
Aluminum 0.004. 
Cadmium 0.350 


A pipe galvanizing bath that came 
under the writer’s supervision,» and 
which was supplied with “remelt” zinc 
for metal additions, showed the fol- 
lowing analyses: 


% % 
Lead 1.02 0.96 
lron 0.13 0.11 
Tin 0.11 Trace 
Cadmium 0.11 0.04 
Copper 0.02 Trace 
Aluminum None 0.04 


At this time it is of interest to call 
attention to the fact that not in a sin- 
gle one of these galvanizing plants was 
any objection ever offered in regard 
to the zinc coatings for any cause, and 
that includes the copper content in the 
baths. 


(ec) Copper in Galvanizing Pots 


The question also in this connection 
of copper in zinc coatings has brought 
up another one of interest which is— 
iow does the copper content of steel 
affect the destruction of the galvaniz- 
ing pot? Firebox steel and flange of 
boiler rivet steel are the standard mate- 
tials from which hot-dip galvanizing 
pots are made. It is, therefore, of much 
practical interest to hear what Mr. R. 
J. Barrow, Secretary of The Colum- 
biana Boiler Co., Columbiana, Ohio, 
has to say on the subject. In a per- 


sonal letter to the writer Mr. Barrow 
states: 
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‘The general analysis of galvaniz- 


ing pot steel is as follows: 
% 
Carbon 0.15 Max. 
Phosphorus O04 
Manganese AO 
Sulphur 05 
Silicon 02 - 


“As to the copper content of the 
steel,” Mr. Barrow states, “We believe 
that the time is opportune for the 
study of the merits or the detrimental 
effect of copper content in galvaniz- 
ing kettle steel. We have found that 
a copper content of 0.06 to 0.08¢0 has 
How- 


ever, the popularity of copper-bearing 


not been harmful in one case. 


steel in industry causes us to believe 
that some steel may be high in copper 
and we do not know what effect that 
would have. We believe that very few 
copper tests have been run on gal- 
vanizing kettle steels and you may be 
interested in that point.” 

From the information we have 
available there is no doubt that a very 
small copper content in galvanizing 
pot steel is not harmful. On the other 
hand as can readily be seen, there is 
a point at which the copper content 
would actually greatly accelerate the 
Where and what 
point this is in copper content can only 


pot destruction. 


be discovered by actual tests of losses 
by hanging samples of pot steel with 
varying copper contents into the gal- 
vanizing bath. Just off hand and with 
no data or facts other than what we 
have available it is the writer's opin- 
ion that this copper content must be 
kept under 0.5% at least. It is be- 
lieved that higher copper content 
would actually accelerate pot destruc- 
tion. 


(d) Copper in Zinc Coatings 

It is really very surprising on mak- 
ing a very thorough search through 
the technical literature on corrosion, 
how much data and information are 
available on copper bearing steels, and 
how little information and discussion 
and technical facts there are available 
on copper in zinc coatings. Even to- 
day the information and data are so 
scarce that almost no definite, conclu- 
sive statements can be made as to the 
service that small additions of copper 
in zine coatings perform. 

Rawdon in his book, “Protective 
Metallic Coatings,”'' gives the chemi- 
cal composition of some commercial 
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hot-dipped zinc coatings on sheet iron 


and steel. The table is given below. 
Special attention is called to the cop 
per content in the zinc coatings as 
shown in Table II. 

In discussing Table II, it is inter 
esting to note that Rawdon does not 
mention the copper content in the zine 
coating. He states, “The results sum 
marized in Table 3 show the compo 
sition of the coating on five different 
commercial zinc-coated sheets of Amer 
ican manufacture. According to these 
results, none of the manufacturers had 
used aluminum but all the coatings 
contained nearly the same amount of 
lead. ‘Vin had evidently been used in- 
tentionally by at least three of the 
five.” 


In searching through hundreds of 
references there is much information 
available showing that copper-bearing 
steels are the most resistant to corro- 
sion. However, in almost every case, the 
chemical analyses refer to the base 
metal, and even when there is a zine 
coating on the copper-bearing steel, no 
reference is made to the chemical com 
position of the coating, and of course 
no special reference to the copper con 
tent of the zine coating, if it does 
carry any copper. 

The actual analyses of zine coatings 
are few, and there is almost no infor 
mation at all especially in regard to 
the copper content of the zine coating, 
or galvanizing bath. It is really amaz 
ing to find so very technical 
articles have been written on copper- 


many 


bearing steels as a base metal for gal- 
vanizing sheets, and yet in every single 
reference consulted there was not a 
single analysis given for the zine coat 
ings on any of the copper-bearing 
sheets used in the tests. 

It is the writer's opinion that almost 
as great an improvement will be found 
in adding copper to the zine for zin« 
coatings in small amounts, as has been 


found in 


adding copper in small 


amounts to steel. In other words, the 


best corrosion resistant galvanized 
sheet would be a copper-bearing steel 
base, with a coating of copper-bearing 
zinc, with the heaviest zine deposit 
consistent with perfect perform- 
ance of purpose, and put on with the 
very best possible sheet galvanizing 
technique. The copper-bearing zin: 
coating should give a longer zinc coat 
ing life than a plain zine coating, and 


the copper-bearing steel base has al 
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ready been proven superior in corro- 
sion resisting qualities over the plain 


steel base. 


(e) The Effect that Copper Has on the 
Corrosion of Zine Coatings 

In view of the fact that there is al- 
most no available information on this 
subject, items here and there in the 
literature will be cited to determine 
which way the direction points in re- 
gard to the value of copper in zin 
coatings as a factor of corrosion re- 
sistance. We find some most valuable 
hints in some references of Brauet 
and Peirce.“ They state, “Copper to 
the extent of 0.5 per cent is a power 
ful retarding agent and in any amount 
up to 5 per cent is more or less bene 
ficial.” This statement is made in ref- 
erence to its influence on oxidation. 
Again in the same reference we find 
the statement, “The pure zinc-alumi- 
num alloy showed considerable corro- 
sion. In alloys containing small quan- 
tities of copper, corrosion had just he- 
come visible.” 

Also, “The harmful effects of lead, 
cadmium, tin, and iron, respectively, 
as well as the beneficial action of cop- 
per, etc., etc.” and-then finally in the 
summary we find much of interest 
which is quoted below: 

First 


the small amounts of lead and cad- 


it is seriously accelerated by 


mium, which may be found in many 
grades of zinc. 

Ser ond 

Third 
a slight accelerating effect on the rate 
of corrosion. 

Fourth—it is materially retarded by 
small percentages of copper. 


it is accelerated by tin. 
nickel and manganese have 


Additional information on copper- 
zine alloys is given by W. M. Peirce 
“Studies of the Constitu- 
tion of Binary Zinc-Base Alloys.”*? An 
amount of 1.50% copper is given for 
copper in solid solution. 


in his paper, 


In regard to the corrosion of zine in 
the atmosphere, in a Bulletin, “Rolled 
Zinc,”** under the heading of “Rate 
of Corrosion in the Atmosphere,” we 
find the following comments—“The 
variations in composition among com- 
mercial grades of zinc have not been 
shown to have any important effect 
on the rate of atmospheric corrosion, 
although there is some evidence that 
lead tends to decrease the corrosion 
somewhat. Certain zinc alloys con- 
taining elements not normally found in 
commercial grades of zinc show an 
even lower rate of corrosion than the 
commercial grades.” It is possible that 
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the authors have in mind alloys con- 
taining copper, although they do not 
mention this fact. 

Perhaps one of the most valuable ref- 
erences for throwing light on the sub- 
ject is that given in “Galvanizing,” a 
book by Heinz Bablik,’* page 310. He 
states, “The importance of the purity 
of the zinc is thus demonstrated very 
clearly; whereby it must be remem- 
bered that already, a hundred years 
ago, de la Rive ascertained that the 
solubility of zinc in acids increases in 
the order—distilled water, zine with 
tin, zinc with lead, zinc with copper, 
commercial zinc.” The only question 
here is whether zinc with copper in it 
is better than commercial zinc. Tests 
and experiments made by much later 
investigators that have already been 
cited in references seem to indicate 
that zinc with copper in it is superior 
im corrosion resistance to commercial 
zinc. This would change the order of 
the de la Rive series and place com- 
mercial zinc before zinc with a small 
copper content. 

On page 41 of “Zine and Its Cor- 
rosion Resistance,”*® published by The 
American Zinc Institute, we find the 
following: “The potential series of 
metals with regard to their suscepti- 
bility to corrosion by water, as deter- 
mined by measuring their solution 
pressures, was reported by Weston to 
be as follows: aluminum, zinc, iron, 
nickel, lead, tin, and copper.” Thus 
alone we find copper is excellent in its 
corrosion resistance to water. There is 
therefore no reason to believe that addi- 
tions of small amounts of copper to 
the galvanizing bath, should do any- 
thing other than increase, or add to the 
corrosion resistance of the zinc, rather 
than accelerate its destruction. 

On page 56 of the same reference’ 
we find, “If copper is present in zinc 
in a very small quantity it seems to 
have a protective effect.” And on page 
65 of the same reference’ we find, 
“The protective effect of a small 
amount of copper on the corrosion of 
zinc is reported by Prost, who states 
that a small quantity of copper seems 
to have a very protective effect.” 

Rawdon,** on page 77 of his book, 
states, “Antimony in amounts from 
0.03 to 0.07 per cent seemed to have 
accelerating effect on corrosion, where- 
as small amounts of copper, even a 
few hundredths of one per cent, ap- 
peared to exert a protective action.” 
Burns and Schuh,** page 101, state 
substantially the same as Rawdon in 
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regard to the effect of coppe! 

Some very interesting light 1 
on the matter by Sir Robert H T. 
his paper, “A Practical Trial 
ing Sheets of Copper Steels ar 
Materials.”** We find the { 
on copper steels, “The trials 
galvanized sheets, both painted 
painted, of the following rn 
(a) Copper-bearing steels of | 
ferent names; (b) ingot iron: 
ordinary unalloyed sheets as 
ly employed. Copper-bearing s| 
proving definitely superior to 01 
steel, but its merits did not 
until the galvanized coating had \ 


ered off.” 


(f) Copper in Galvanizing By-P; 
This item need only be treated a 
briefly. If the galvanizing bath a 
tains any copper, the dross is b 2 
to show the same amount since thi i" 
dross is made up of zinc-iron all 
crystals with the bath frozen ar 
them. 

As to the effect of copper in the gal 
vanizing bath on the skimmings, a fey 
years ago the writer conducted som a 
research work on a full-sized galva: 5 


izing bath in regard to the effect 
small copper additions to the bath. Up 


nl 
v? 
dissolved and went into solution in th: 


bath with no visible outward effects 


to a certain point the copper sim 


and apparently no harmful results ed 
However, there came a point at which Pr 
the bath appeared to have taken up @& 
all the copper it could take up at gal ty 


vanizing bath temperatures. This 
point was indicated by the appearance 
of a “red copper oxide smear” coming 
all over the finish of the zinc coating 
It was clearly seen that no more cop e 
per could be added to the bath with 
out destroying the galvanized finis! 
appearance because of this “ugly red 
copper oxide smear.” 

Unfortunately at the time the tests 
were interrupted and the writer was 
taken away before getting a sampl 
the galvanized bath to see how muc! ‘ 
copper it had taken up. Even without 
an analysis of the bath the write! 
knows the copper content was extreme- 
ly small, perhaps 0.1 of 1 per cent 
not as high as 0.2 of 1 per cent. 0 
a few very small pieces of sheet co; 
were added to the bath before th: 
oxide danger signal appeared 
ing clearly that no more coul 
added without ruining the finis 
the product. Nothing was ever 
in any way in regard to the quali’ 


(Concluded on page 660) 
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\luminum All written aluminum scrap tolling 


scrap or conversion agreements approved 
felling by WPB were excluded from OPA 
Excluded 


scrap ceilings on October 23, 1942 
in Amendment No. 3 to Aluminum 
Scrap and Secondary Aluminum Ingot Revised Price Schedule 
No. 2 as amended because such transactions are regarded as 
ontracts to perform services and not as sales contracts. The 
fee which may be charged for such service is limited to the 
lifference between the maximum converted price and the maxi- 


mum scrap price. 


American Alien Property Custodian Leo T. 
Magnesium Crowley on October 23. 1942 an- 


Metals Co. 
Seized 


nounced the seizure of the property 
of the American Magnesium Metals 
Company of Pittsburgh, Pa. This 
company is a patent holding and exploiting company which 
was formerly controlled by the Austrian Magnesite Company, 
Limited. 


Blackplate Containers Beginning November 30, 1942 the 
Uses Restricted packing of drying oils and varnishes 
in blackplate metal containers is 
restricted by Conservation Order M-136, Amendment No. 2, 
dated November 2, 1942. This amendment also provides that 
after December 15, 1942 resin-emulsion water paints, oleoresin- 
ous paints and oil paints must be packed in one gallon fiber 
bodied containers with blackplate ends. 


Blackplate Amendment No. 1 to Conservation 
Order Order M-136 issued on October 23, 
Amended 1942 provides that cans made in 


part or wholly from chemically 
treated blackplate shall be used only for packing products 
listed in Table B of Tin Conservation Order M-81. The amend- 
ment also provides for 100 per cent of the 1941 usage of 
blackplate containers for packing lye in cans up to 13 ounces 
capacity. Blackplate may be used in limited quantities to pack 
dry solvents; printing, duplicating and lithographing inks, 
and hardened edibile oils, lards, rendered pork fat, and edible 
tallow. 


Brass Foundries 
Cautioned 


H. O. King, Director of the WPB 
Copper Division, on November 17, 
1942 cautioned brass mills, copper 
mills and brass and copper foundries that they must continue te 
use end-use classification symbols set up under Priorities Regu- 
lation No. 10 even though the allocation classification system 
has been abolished. 


Brass Mill Products 
Committee 


The recently appointed Brass Mill 
Products Distribution Industry Ad 
visory Committee of the WPB con- 
sists of T. M. Bohen, Whitehead Metal Products Co., New 
York City: H. V. Douglas, Central Steel & Wire Co., Chicago; 
Robert E. Grote, Metal Goods Corp., St. Louis; J. H. King, Vice 
President, Seaboard Brass & Copper Co., Baltimore; Walter 
Schroeder, Pacific Metals Co., Ltd., San Francisco; J. M. Tull, 
President, J. M. Tull Metal & Supply Co., Atlanta, and John W. 
Douglas, Chief, Industrial & Civilian Unit, WPB Copper Branch. 
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Metat Finisuine’s Washington Correspondent 


By George W. Grupp 


Arsenic Because of a shortage of irsenu 
Order for defense purposes General Pref 
Amended erence Order M-152 as amended 


October 21, 1942 provides that no 
person can accept or deliver arsenic except as specifically 
authorized by the Director General of Operations. Such 
authorization will only be granted after making application on 
Form PD-600 on or before the 10th of the month preceding 
the calendar quarter for which authorization is requested 


Army The auditing of Army-plus-fee con 
Contracts tracts by the General Accounting 
Audited Othce is now being done hy field 
By Field units in production areas instead of 
Staff in the Washington office. This is to 

eliminate duplication of efforts, to 


reduce paper work, and to expedite payments to contractors 


Brass Mill Director General for Operations 


Products Ernest Kanzler on October 30, 1942 
Higher issued Amendment No. 1 to Gen 
Rating eral Preference Order M-9-a, as 


amended August 1, 1942, which 
provides that warehouses dealing in brass mill and wire mill 
products are not permitted to deliver or sell such products 
except to holders of preference ratings of AA-5 or higher. 
Previous to this amendment they were permitted to sell to 


holders of ratings A-1-K. 


In the issuance of Amendment No. 1 
to MPR 202 on November 11, 1942 
the OPA fixed the ceiling on special “trade name” brass and 
bronze alloy ingots, in carload lots, as in effect March 31, 1942, 
less 10 per cent. 


Brass Prices Fixed 


Brass Mill The term “brass mill scrap” was 
Scrap Redefined re-defined in Amendment No. 3 to 

Revised Price Schedule No. 12 is- 

sued on October 23, 1942 by the 
Office of Price Administration. The new definition states that 
brass mill scrap “includes all kinds and grades of non-ferrous 
scrap materials which are a waste or by-product of any kind 
of fabrication of new sheet, tube, rod or other brass mill 
products. It also includes any unused sheet, tube, rod or other 
brass mill products sold to a brass mill for remelting whether 
such brass mill products are in the form originally sold by the 
brass mill or have been further fabricated, processed, altered 
or assembled.” To this amendment “tinned copper” was 
added. The tinned copper prices were fixed at 95% cents per 
pound for heavy scrap, sheet, tube, rod, and rod ends, and 9% 
cents a pound was set as the ceiling for turnings. 


Brass Products Inventories of stock brass and wire 


Inventories mill products in warehouses are be- 
Investigated ing checked by the Compliance 

Division of the WPB_ with the 
assistance of Labor Department investigators for the purpose 
of determining violations of sales of copper and copper base 
illoys to customers whose orders are lower than A-1l-k. 


Rolled Gold Plate 


Sellers ot rolled vold plate or cold 


Prices Increased filled stock. in the form of sheet, 


wire and tubing were authorized 
by Amendment No. 68 to Supplementary Regulation No. 14 
to adjust their prices upward to the extent that their costs 
have been increased by the use of newly-mined domesti 
silver. 
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Brass Scrap Buying The OPA’s RPS 12, Amendment No. 
Eased 1. dated November 13, 1942, pro 

vides that the buyers of brass mill 
scrap other than brass mills, ingot makers and copper refiners, 
may establish prices for specially prepared brass mill scrap 
with a letter rather than the formal order as provided under 
Brass Mill Scrap Revised Price Schedule No. 12. 


Bronze Buyers The Office of Price Administration 
Take Heed has suggested that consumers of 


copper and copper alloy scrap who 


buy high-grade bronze, high-grade lead bronze and _ other 
formula priced grades of scrap in large lots at “cents per pound 
prices,” should have inserted in their sales contracts a clause 


which states that if, after a chemical analysis of the lot bought, 
it is determined that the contract price is higher than the OPA, 
then only the OPA maximum price will be paid. 


Cadmium Prices Fixed The Office of Price Administration 

established on October 21, 1942, in 
Order No. 6 under Maximum Price Regulations No. 204, the 
prices which the Metals Reserve Co. may pay to buy idle on 
frozen stocks of cadmium, f.o.b. plant of the Udylite Corpora 
tion, Detroit. The prices are: unused cadmium anodes (all 
shapes, including ball and patent shapes), 95 cents per pound; 
partially used cadmium anodes (all shapes, including ball and 
patented shapes), 94 cents a pound; cadmium pigs, bars, plates, 
sticks, pencils, rods, ingots, and all other regular straight or 
flat forms, 90 cents per pound; cadmium oxide (dry and 
properly packaged), 95 cents per pound, and cadmium scrap, 
SS cents per pound of cadmium content. 


Chemical For the month of November, 1942, 
Allocations the Chemical Division of the WPB 


allocated $50,000,000 worth of 56 
different scarce chemicals such as naphthenic acids and 
naphthenates, n-butyl and secondary butyl alcohol, aqua and 
anhydrous ammonia, benzene, chlorine, furfural, methyl ethyl 
ketone, shellac, sodium nitrate, toluel, and vinyl chlorides. 
All allocations were made on the end-use basis 


Copper Control Strict control over the use of copper 


Continues in the manufacturing or plating of 

radiators, cooling control devices, 
electrical equipment, carburetors, gaskets, gauges, priming 
cups, clutch facings, and linings was continued by the 
issuance on November 1942, of Supplementary Limitation 


Order L-170-a. At the same time Order L-26-< was revoked. 


Controlled Materials Chairman Donald M. Nelson of the 
Plan WPB announced on November 2. 

"1942 a Controlled Materials Plan 
which has the approval of the Army, Maritime Commission, 
Navy, Office of Civilian Supply, and of representatives of con 
sumers and producers goods The chief objectives of the 
plan, which becomes effective in the second quarter of 1943, 
are (1) to adjust the supply of critical materials to require- 
ments; (2) to make the quantity and kind of materials avail- 
able at the time required for production purposes. This plan 
is creating a WPB materials bank because when this measure 
becomes fully operative, it will be impossible to get aluminum, 
copper, steel, and other materials without clearing through 
the WPB Requirements Board. All manufacturers and users 
of critical materials should get a copy of the booklet on the 
Controlled Materials Plan. 


Copper Base Alloy Order No. 5 under Maximum Price 
Prices Regulation No. 204, dated October 

19, 1942, authorizes the metal Re- 
serve Company and the Copper Recovery Corporation to pay 
prices not in excess of the net prices paid by the holder of 
idle or frozen stocks of copper base alloy insect screening 
“plus 10 per cent of the net price, f.o.b. cars and trucks, or, if 
shipped by water, f.a.s. shipping point.” 
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Copper for The issuance of Supplementa 


Construction servation Order M-9-c-4, as 

Restricted October 27, 1942, reduces 

Further zero the use of copper for 
construction purposes. The 


ment restricts the use of copper building products for 
to 25 pounds or less provided the material was in the poss 
97 


of the user on October 27, 1942. This amendment a 


prevent the purchase, sale, delivery and use ot copp 
installation in buildings in order that the Government 
acquire and remelt the stocks of such products now 
hands of hardware stores, chain stores, warehouses 


plumbers, contractors and others. 


Copper Order ( opper and ¢ oppel Base Alloy B 
Clarified ing Materials Conservation O 
M-9-c-4 as amended October 27 
was clarified by Amendment No. 1 issued on Novembx 
1942. The amendment merely corrects an ommission of 
words in the Order issued on October 27, 1942 as it con 
the definition of the phrase “to install in or connect 
structure or system.” The amendment restores the orig 


intention of the Order as first issued. 


Copper Inventories In Order No. 8 Under Maxim 
Prices Price Regulation No. 204 dat 
November 3, 1942, and to be effe: 
tive as of August 20, 1942, the OPA fixed the maximum pri 
the Metal Reserve Company and Copper Recovery Corporatio 


will pay for idle or excessive inventories of copper and copper 


base alloy products. Copper and copper base alloy product 
range from 15 cents a pound for certain copper wire to 3 
cents for more expensive copper products, and from 14 to 
cents a pound for copper base alloy products. The pric« 
for copper or copper base alloy castings range from 18.05 
19.75 cents a pound. 


Copper Inventory Col. C. R. Baxter, U. S. A. Chi 
of the WPB Materials of Red 
tribution Branch revealed on November 12, 1942 that near 


80.000 firms reported about 200,000,000 pounds of idle and 


excessive inventories of copper and copper base alloy products 
Out of this total inventory the holders of 64,000,000 pounds ha 
refused to sell, but the holders of 125,000,000 pounds ha 
offered to sell their inventories. About 75 per cent of 
offered for sale (93,000,000 pounds) has been already allocat 


to war production. War producers are urged to use the 


facilities of the Copper Recovery Corp., 200 Madison Ay 
New York City. to fill their emergency shortages of coppe! 


Iridium Conservation Order M-49 which 
Restriction stricts the use and sale of iridiu 
Continued in jewelry was to expire on Noven 


ber 30, 1942 but, Amendment No 
of Conservation Order M-95 issued on October 26, 1942, pr 
vides that the order shall continue in effect until revoked by t! 
WPB Director General for Operations. 


Kitchen Gadget Since November 23, 1942, Supp 
Production Restricted mentary Limitation Order L-30- 
dated November 7, 1942, forbids +! 
processing, fabricating, working or assembling of many kin 
of metal kitchen gadgets, cooking utensils and houseware su 
as sink accessories, dust pans, silent butlers, crumb sets, wa 
boards and clothes wringers. This Order covers all items ! 
included in Galvanized Ware Order L-30-a, Enameled W 
Order 1-30-b, and Cast Iron Ware Order L-30-c. The O1 
does not include such items as basting spoons, cake turn: 
can openers, egg beaters, food choppers, food mills, w 
strainers, butter cutters, dippers, French fry cutters, nut 
graters, skimmers, sugar and flour scoops and vegetable grat 
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The Board of Economic Warfare on 
November 6, 1942 placed all inven- 
ies of goods which bear brand names, labels, trade marks, 
| trade names of enemy countries under strict export regu- 


} .port Restrictions 


ion. A special license must now be obtained to export such 


rds. 


laintenance and 
tepair Ratings 


According to Amendment No. 2 to 
WPB Priorities Directive No. 2 
dated November 3, 1942, all prefer- 
we ratings assigned for maintenance, operating and repair 
ipplies must now be approved especially by the WPB. 





Office of Production 
Research and 
Development 


Dr. Harvey N. Davis, President of 
Stevens Institute of Technology, was 
eppointed Director of the 
WPB Office of Production 


Research and Development whose functions are (1) to pro- 


newly 
created 


vide the Chairman and WPB divisions and branches with in- 
formation on research and development work conducted by 
the WPB; 


technological proposals; (3) 


(2) to analyze and evaluate specific scientific or 
to contract with outside labora 
tories for experimental work, and (4) to develop projects or 


processes which merit advancement. 


Patent Some of the seizures of the Office 

Seizures of Alien Property which are of 
interest to Metal Finishing readers 

are these patents: 

Number Title 

2,013,639 \pparatus for spraying liquids such as paints, 


varnishes, or the like 
Me thod for 
paints, 


2,013,640 applying coating liquids such as 
varnishes and the like 

1,574,996 
1,576,005 


1,660,094 


Osmium alloy 

Decomposing fats, oils and waves 

Process for the preparation of a new type of 

shellac substitute 

1,660,159 
1,740,342 
1,745,464 
1,795,120 
1,795,121 
1,826,77 
1,903,598 
1,909,215 


Production of alloys of the platinum group 


Recovery of sulphurous acid from waste 


gases 
Process for the purification of metals 
Process for the simultaneous absorption of am 


monia and hydrogen sulfide from industrial 


gases 

Shellac substitutes 

Process for the 
from methane 


manufacture of formaldehyde 


1,938,468 Process for preparing shellac-like resins from 


agatho-copal resins 
1,967,649 


Tasteless basic aluminum acetyl-salicylate and 


method for producing same 


2,008,536 Process for the production of hydrogenated 
Benzo-Iso-Tetrazoies 

2,025,616 Process for producing beryllium alloys 

2,030,802 Method of catalytic oxidation of turpentine oils 

2,030,921 Copper-beryllium alloys 

2,062,130 Heat treatable nickel-beryllium alloys 

2,123,330 Palladium alloys 

2,134,241 Process for purifying crude hydroc arbons, more 


particularly crude benzol, crude benzine, and 

cracked 

Method for production of beryllium alloys 
} 


benzine 
2.149.257 


2,288,533 Process for the production of artificial resins 

1,801,741 Method of reducing gypsum 

1,705,128 Process of producing zine 

1,725,865 Method of producing metallic sulphates 

1,728,681 Treatment ot sulphide ores or sulphidic metal- 
lurgical products 

1,966,627 Distillation apparatus for the production of zinc 

2,007,332 or similar volatizable metals 


2.000.140 Process for the distillation of zine and similar 


metals. 











OPA To simplify the administration of 
Reports Price Control, the OPA 
Ruling October 19, 1942, 

Order 23 which provides that reports 
which must be filed with the OPA need no longer be sworn 
to or affirmed. 


issued on 


Supplementary 


Patent Specifications Some time in December the Office 
Available of Alien print and 

make available to the public at a 
nominal price all drawings and specifications of seized enemy 
owned patent applications. The OAPC is planning to plac: 
all enemy owned patents at the disposal of American manu 
facturers for the purpose of helping to win the war 


Soon Property will 


Platinum 
For Jewelry 
Banned 


All jewelry manufacturers were ord- 
ered to stop using platinum on No- 
vember 2, 1942 by an amendment to 
Conservation Order M-162. The Orde 
affect the sale of platinum 
in the hands of wholesalers and retailers. The Order 
the completion of all 


does not manufactured jewelry 
permits 
platinum jewelry in the process of 
production on October 31, 1942, but, the completion must be 
made before January 1, 1943. 
stones may be made after the first of the vear.. The 


recommends that gold and 


Polishing and the adding of 
WPB 
palladium de used as substitutes 


for platinum. 


Price Regulations The Office of Administration 
Revoked has decided to concentrate on im 


proving its basic regulations and to 


give only limited consideration to individual ceiling price 
djustments in the future. On November 15, 1942) Section 
I8(b) of the General Maximum Price Regulation and_ all 
similar sections in other price regulations were revoked, and 
on November 30, 1942 Section 18(a) of the General Maximum 
Price Regulation and all similar sections in other — price 


regulations (except the 


Regulation No. 165, 


Maximum Price 


as amended) were revoked 


service regulation 


Priorities Regulation Priorities Regulation No. 10, which 


No. 10 Revoked set up the Allocation Classification 
System, was revoked on November 
>», 1942. Even though this system was abolished. the WPB 
Copper Branch will continue to require end-use information 
from brass mills, copper foundries, and copper wire mills 
before it makes allocations. 
PRP Offers Those manufacturers who have ur 
Relief gent need for materials over and 
above the amounts authorized for the 
fourth quarter of 1942 under the Production Requirements 


Plan, may 
PD.25F for each class of 
PD-25A. 


materials 


apply for additional supplies necessary on Form 


product covered by the authoriza 


tion on No application will be considered if it is 


not for needed for the war effort or for essential 


civilian needs. 

Tin Can Serap Interpretation No. 11, issued on 
November 10, 1942, on Supplement- 
ary Order M-72, as amended October 
20, 1942, places the collection of scrap tin cans under stricter 


Control 


control. Among other things, it 


rules that a used tin can 
which was made to take the shape of a flat sheet must be classed 
as “tinned scrap consisting of tinplace”. No authorized person 
is permitted to collect tin cans whose contents have not been 


removed. 


Shellac The prices of shellac were fixed by 
Prices the Office of Price Administration on 
Fixed October 21, 1942 by the issuance of 

Protective Coating (Shellac) Maxi- 
mum Price Regulation No. 245. For example, for London 


TN orange shellac in lots of 100 or more bags, the ceiling is 
35.5 cents per pound f.o.b. New York; for regular bone dry 
bleached shellac in lots of 1,500 pounds or more in barrels, 
the ceiling is f.o.b. New York. This 
order lists the price ceilings on over 50 different grades of 
shellac. 


412.5 cents per pound 
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“Silver On Octeber 29, 1942 the Office of 
Ordinary” Price Administration issued Order 
No. 2 under Section 3(c) of the Gen- 
eral Maximum Price Regulation, ef- 
fective October 30, 1942, which fixes the maximum price 


Price Fixed 


of “silver ordinary” at 45 cents per troy ounce .999 fine on 
ibout 5,000,000 ounces which have been made available by 
the United States Treasury to industrial users upon the 


recommendation of the WPB. 


Silver [he amount of paper work required 
Sales Reports of sellers of semi-fabricated articles 
of newly-mined domestic silver was 
reduced by Amendment No. 48 to 


Supplementary Regulation No. 14 under the General Maximum 


Simplified 


Price Regulation on October 31, 1942. The amendment 
eliminates lengthy reports with affidavits to support the 
sales of such domestic silver. The OPA states only a short 
report must now be filed if affidavits were posted with the 
Director of the Mint, United States Treasury. Newly mined 
domestic silver has a maximum price of 71.111 cents per 
ounce. The Maximum price for all other silver is 45 cents 
an ounce. Prices on silver articles can only be adjusted 


to reflect the actual newly mined domestic silver content. 


Small Business Aid 


Proposed 


Senator James M. Mead of New York 
and Representative Charles F. Lea 
of California introduced identical 
bills (S. 2880 and H.R. 7752) in both houses of Congress on 
October 29, 1942, which provides an annual appropriation of 
$10,000,000 for the setting up and operating of a unit within 
the Department of Commerce whose function it will be “to 
aid small independent business of the country by the 
collection and dissemination of knowledge of business man 
agement and its application to specific problems and oppor 
tunities, that the. American system of free enterprise may be 
strengthened and that individual small business may be con- 
tinued at a profit to the businessman and the community.” 


Research Laboratories Through the issuance of Preference 
Aided Rating Order P-43 as Revised 

November 5, 1942, and Preference 
Rating Order P-135 dated November 5, 1942, research 
laboratories have been given assistance in securing a con- 
tinued supply of laboratory equipment and reagent chemicals. 
All laboratories holding a serial number under P-43, may 
now obtain an AA-2X rating to buy equipment, reagent 
chemicals and other materials. Order P-135 grants the same 
rating to laboratories holding a serial number to make 
reasonably easy the procurement of supplies and equipment 
for analytical, testing, control, educational and research 


purposes. 


Rhodium 
Restriction 
Continued 


Conservation Order M-95, which pro- 
hibits the use of rhodium in the man- 
ufacture of jewelry, was to expire on 
December 31, 1942, but, Amendment 
No. 2 of Conservation Order M-95 issued on October 26, 
1942, provides that the order shall continue in effect until 
revoked by the WPB Director General for Operations. 


Safety Razor General Limitation Order L-72, as 


- 
Production Curbed amended November 3, 1942, provides 
that “no manufacturer shall use any 
copper in the production of safety razors except for plating 
purposes provided the copper so used does not exceed an 
average thickness of .0004 inch in the safety razors produced.” 
And no manufacturer is permitted to process, fabricate, work 
on or assemble safety razors except for the military forces 
of the United States and for export for lend-lease purposes. 


Steel Drum Containers \|| new steel drum containers and 
Controlled parts in the hands of manufacturers 
were placed under complete alloca- 
tion control on November 2, 1942 by WPB General Preference 
Order M-255. Authorization applications to deliver or sell 
steel drum containers must be addressed to the WPB Con- 
tainers Branch, Washington, D. C. 


Tin J. O. Greenan, a Nevada 
Deposit in engineer, has revealed the dis; 
Nevada of a tin deposit in the northea 

part of Nevada. The importa 
this discovery is still uncertain even though the 


firs 
removed showed a high tin content. 


Tinplate Pyrethrum and retenone must 
Restrictions be packed in some substitut 
glass or blackplate and not 
plate containers according to Amendment No. 4 to Cons 
tion Order M-81 issued on October 20, 1942. The us 
plate coating on containers for apples, crabapples and 
sauce was restricted by this Amendment. Restrictions 
also placed on the use of tin cans for other foodstuffs. 


Tin Oxides and The maximum prices for 
Anodes Prices 


tin ox 
and tin anodes bought by the M. 
Reserve Company were fixed 
“prices in cents per pound dry weight of tin content, proper 
packed in wood containers f.o.b. Barber, New Jerse, 
instead of f.o.b. point of shipment, by Amendment No. | 
Order No. 4 under Maximum Price Regulation No. 204 
(Idle or Frozen Materials Sold Under Priorities 


No. 13), dated November 11, 1942. 


Regulat 


Tin At the recent Washington meetin 
Substitutes of three WPB Canning Industry Ad 


Discussed visory Committees and at two sp: 
cialized industry conferences, met! 
ods of conserving tin and other critical materials were dis 
cussed. Among the topics discussed at these meetings wer 
(1) the possibilities of packing tomato juice in glass 
tainers instead of tin cans, and (2) the use of a lighter 
coating for tin cans. 


Tinned and 
Detinned Detinned Scrap Supplementary 
Scrap Order M-72a, as amended Ocotber 

20, 1942, the WPB aims to recover 
about 10,000 tons of pure tin from salvaged old tin can 


collected by more than 400 municipalities of 25,000 persons 
or more in 15 northeastern states. This amended order has 


placed a ban on the sale of tinned scrap and terneplate t 


steel producers. Tinned scrap may be sold only to dealers 
and brokers for resale in the same form to shredding 


plants, detinners, and copper precipitation plants. 


SWPD Contract 
Awards Increase 

revealed that a total of 39 prime co: 
tracts, totalling $16,000,000, have been awarded by t! 
Division as of November 13, 1942. Plans are being work: 
out to increase the spread of contracts among small b 
nessmen. 


Terneplate Container Since November 30, 1942 the pack 
Order ing of varnish removers, liquid la 

quers, lacquer thinners, lacquer! 
stains and shellac in tinplate containers has been prohibit 


by Amendment No. 5 to Conservation Order M-81 as amended 


June 27, 1942. This Order also prohibits the use of tinplat 
and terneplate containers for the packing of edible oils 
the quantity is less than five gallons. 


Use of Zinc 
Further 
Restricted 


Conservation Order M-11-b, 
amended, issued Nov. 26th by 
Director General for Operatio 
further restricts use of zine 
manufacture of a variety of automobile parts, building ma! 
rials, and industrial materials, and clarifies the language 
the order to make it clear that protective coating and 
vanizing is included in the restrictions of the order. 
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Through the issuance of Tinned and 


Frank Smith, Deputy Director of the 
WPB Smaller War Plants Division, 
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Process Lines Developed for Electrolytic 
Tin Plating and Flowing 


The U. 
country consumed a third of the 
ducing virtually none of it. 


Westinghouse Electric & Manufacturi 


S. is a “have not” nation insofar as tin is concerned. 


By J. RAYMOND ERBE 


Industry Engineer, Metal Workin 


2g Section 


Kast Pittsburgh. Pa 


Normally, this 


world’s total output of that metal while pro- 


When the Japanese captured the Malay Peninsula, the Dutch East Indies, 
Thailand, Indo-China and Burma, they gained control! of the source of two-thirds 


of the world’s tin, creating a serious war problem for the U. S. 
by the government and industry to conserve the nation’s tin stockpile. 


Steps were taken 
The most 


important conservation measures applied to its use as tin plate because that con- 
sumed three times as much tin as any other single product. 

Tin plate made by dipping steel sheets into molten tin ordinarily takes one 
and one-half pounds of tin for every 100 pounds of steel but a government order 


restricted this to one and one-quarter pounds. 


This spurred development of the 


electrolytic tinning method for it requires only one-half pound of tin for every 


100 pounds of strip, one third the amount needed on hot-dip lines. 


The electro- 


Ivtie process has other advantages—it is faster, can be handled in form of large 


coils and the coating is applied uniformly. 


The following two articles present 


the highlights of the electrolytic process and a new and interesting deve'onmen' 


in the flowing of the electrodeposited tin. 


MODAY’S tin shortage has acceler- 
er the development of suitable 
processing lines for the electrolytic 
deposition of tin on steel. This process, 
which has been the object of consid- 
erable experimental work for the last 
few vears. has now been taken from 
the laboratory and made a necessary 
part of modern steel making practice. 
Indicative of this progress are tinning 
lines which are capable of turning out 
a sheet, tinned on both sides, three 
feet wide, at the rate of 1000 feet per 
minute. 

The several types of tinning lines 
thus far developed have two basic dif- 
ferences. One is whether the speed 
through the plating bath is held con- 
stant or allowed to decrease when a 
fresh coil of steel is entered into the 
line. The other principal difference 
is whether the plating tanks are verti- 
cal or horizontal. In one type of mill 
the steel moves through the plating 
tanks at constant speed, and means are 
provided for accumulating enough 
slack at the entry end to allow the 
end of a new strip to be welded on. 
The other scheme, which in general 
allows a faster speed of strip, allows the 
entire line to slow down when neces- 
sary to start a new roll. In the line 
with horizontal plating tanks the two 
sides of the sheet are tinned separately 
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allowing thickness and 
even in kind of metal deposited, if nee- 
essary. In the vertical tank line the 


sheet is tinned on both sides as one 


variation in 


operation and hence exactly alike. To 
present a clear picture of the problem 
involved and the associated electrical 
requirements the two most dissimilar 


types of lines will be discussed. 


Constant 


Speed, Vertical Tank 


Line 


Consider first the constant plating 
speed, vertical tank line, as shown in 
Figure 3. The steel to be electrically 
tinned comes to the tinning line in the 
form of a strip 0.005” to 0.015” 
thick, up to 36” three 
miles long, wound into a tight coil. 
This coil weighs about 30,000 pounds 
and is about five and a half feet in 
diameter. It is placed on one of the 
two uncoilers at the entry end of the 
line. The end is then squared in the 
shear, and is threaded through the 
welder and the first pinch roll. From 
the pinch roll it is threaded succes- 


wide and 


sively through the entry looper, the 
plating tank, the rinse tank, and the 
master pull unit. The strip is fed 
through the delivery looper, the ten- 
sion device, the second shear, and en- 


tered on the reel. The line is now 
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ig Company 


completely threaded and ready for 
operation. 

\s a processing line of this type 
variable-voltage 


system, the line is started by increas 


is operated from a 
ing the generator voltage until it over 
comes the internal drop of the line 
motors so that the strip just starts to 
move. The fields of the plating gener: 
ators are excited. The plating cur 
rent and the line speed are simultane 
ously increased, until the desired op 
erating speed is obtained, by properly 
manipulating the rheostats of the plat 
ing generator. A line of this type usu 
ally has a maximum running speed of 
500 to 600 feet per minute because it 
does not seem advisable to have sey 
eral strands of strip running faster 
than this through loopers whose top 
rolls are at times 30 to 35 feet above 
the bottom rolls. 


Tin Thickness Controlled by 

Current 
The plating current is manually ad 
justed to produce the desired coating 
weight. In this type of line the anodes 
of cast tin are supported vertically be 
tween the vertical passes of the strip. 
The negative bus of all plating genera- 
tors is connected to the contact rolls 
shown at the top of the plating tank. 
The positive terminals of the plating 
generators are connected either to indi 


vidual anodes or to several anodes in 


parallel. The plating current can be sup- 
plied from either a low-voltage, high 
current, direct-current generator or a 


dry-type rectifier. Both methods are 
being used on lines now being built. 
The thickness of the tin deposited o1 
coating weight is a function of both 
time and speed. Hence, the plating 
power required is determined by the 
speed of the line at which a given coat- 
ing weight is to be applied. Once these 
two factors have been decided the total 
plating power requirements can be de- 
termined, but this does not necessarily 


mean that heavier coatings cannot be 
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Fig. 1.—Granular Tin Deposit Reflowed at 452°F. 
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1 
The electrolytically plated strip, dried by 


hot air enters the inductor heater coil at 130°F. Here it is heated by high frequency current 


to the melting point of tin, 450 


F, after traversing about 90 per cent of the coil length. 
At this temperature the rough tin deposit flows into a smooth surface. 


The strip then runs 


through the water quenching tank where the tin is hardened and the temperature reduced to 
about 100° F. 


put on or that the line cannot be run 
at a higher speed. Heavier coatings 
can be made at reduced speeds while 
lighter coatings can be deposited at 
higher speeds, It is essential only that 
the proper relationship between the 
total power and the speed be main- 


tained for the desired coating weight. 


Vaster-Pull Unit Determines Line 
Speed 


The strip passes from the plating 
tank to the rinse to remove all plating 
solution that adhered to it. The strip 
then enters the master-pull unit. This 
roll is esentially the master unit of 
the entire ling because the speeds of 
all the other drives are referred to it. 
This drive, therefore, fixes the speed 
at which the strip passes through the 
line. For this reason it always oper- 
ates at full-field strength so that its 
speed is entirely dependent on the ap- 
plied generator voltage. 

From the pulling pinch roll the strip 
passes through the delivery looper into 
a tension device. This device operates 
as a drag generator to insure a tightly 
wound coil, so that the individual lay- 
ers will not slip on each other when 
the coil is handled. Finally the strip 
is wound into a coil on the mandrel 
of the reel. 


Coils Changed Without 
Interruption 


Another large problem remains for 
electrical control to solve. When only 


a few turns remain on the uncoiler the 
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operator accumulates as much strip in 
the entry looper as possible by speed- 
ing up the entry pinch roll slightly. 
Then 


proaches, the 


when the end of the coil ap- 
entry pinch roll is 
stopped, the end of the strip sheared 
off to square it, the end lapped on the 
new coil (which has been previously 
placed on the other uncoiler above it) 
and the two ends welded together. 
During this operation, which normally 
takes 30 to 40 seconds, the remainder 
of the line has been operating at nor- 
mal speed, using the strip accumulated 
in the looper. On completing the weld, 
the entry pinch roll is started by a con- 
ventional controller and 
again operated from the variable-volt- 
age bus. By a similar procedure the 
delivery end of the line can be stopped 
to change reels. 


magnetic 


Speed Variation Obtained by 
Armature Voltage Control 


The principal advantages of a line 
of this type are its simplicity of con- 
trol, the fact that motors of limited 
range of field control can be used, 
and relatively low strip speed requiring 
only a small amount of driving power. 
The contro! is simple because once 
the line is started the speed of the 
major part of the line remains con- 
stant even though at times either the 
entry or delivery ends are stopped 
briefly. Practically all the speed vari- 
ation is obtained by control of the 
armature voltage. Therefore, it is pos- 
sible to use motors provided -with only 
a small amount of field control, which 
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makes for a low-cost installa) 
the uncoilers and reels requir 
preciable speed range. This 


of the coil changes in diam: hy 


Variable-Speed, Horizonta| 
Line ; 


The second basic type of 
shown schematically in Figur: h 
is a high-speed line with h: tal fj i 
plating tanks and variable-spe i 
ing. This line consists essenti ; & t 
three distinct units in tandem. 
are: first, the plating unit with 
ers, pinch roll, No. 1 drag roll, a: 
plating unit; second, the flow o1 
unit with the flow zone, branne: 
precision tension unit; third, the s! 
ing unit consisting of a_ pull 1 
loop, flying shear, classifier, and pilers ' 
This line has been designed for opera ‘ 
tion at 650 feet per minute, with 
vision for making changes to obta 
speeds as high as 1300 feet pel 
ute. Because a shearing line cannot }y 
operated faster than about 700 feet yx 
minute without excessive buckling of 
the sheets, provision has been mad 
for coiling the finished strip and th 
shearing it into sheets as a separat 
operation when the line is operated 
faster. 


Automatic Tension Control 
Eliminates Slack 


Tension is automatically maintained J 
between the pinch roll and _ the 
coiler to keep the slack out of th 
strip. With any slack the whipping a 
tion would probably break the strip. 
This same tension regulator also auto 
matically compensates for the chang 
in the diameter of the coil as strip is 
paid out. The loop is automaticall) 
controlled by photo-electris devices 
that speed up or slow down the ent: 
end of the line as required. 


Tension is automatically maintained 
in the plating unit by having the pr 
cision tension unit pull the strip 
through the tank against the dra 
duced by the No. | drag unit 
as a 


belt-driven generator. T: 


must be accurately maintained 
sure a good contact between the 
and the conducting rolls through 
the plating current enters th 

also there must be no chance 

strip to touch the anodes, thereh 
circuiting the plating cell and b 
the strip. 
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n the plating tank the strip passes 
eh the reflow unit into the quench 
tank. from the quench tank through the 
hrav ner, and into the precision tension 
’ In the reflow unit the electrolyti- 
cal deposited tin is heated just to the 
temperature where it will flow and pro- 
du the mirror-like finish expected of 
tinplate. The strip is then quenched to 
harden and preserve this surface. Next, 
it is oiled and the excess oil is removed 
in the branning machine. It is impor 
tant that the tension be accurately con- 
trolled through this sequence also. 


Strip Is Sheeted and Sortet 

[he reeling operation for this tne 
and the one previously discussed are 
the same. The strip passes from the 
No. 2 drag unit to the pull unit, through 
the pull unit into a loop, and from 
this loop into the flying shear. Thence 
it goes to the classifier where it is 
automatically sorted, and finally deliv: 
ered to one of two pilers. To obtain 
accurate lengths of sheet it is essential 
that there be no tension in the strip 
as it enters the shear because tension 
might cause some slippage of the strip 
on the feed rolls that pull the strip 
into the this reason the 
strip must always enter the shear from 


shear. For 


a loop. Just before the strip enters the 
shear it is usually passed through such 
devices as a pinhole detector and a 
flying micrometer. These function to 
pick out the sheets with pinholes in 
them and those that are too thick or 
too thin. A_ suitable 
with either the pinhole detector or the 
flying micrometer, operates a gate, 10 


memory device 


to 15 feet beyond the shear in the 
classifier, to shunt, the rejects into the 
off-gauge piler. 


Photoelectric Regulators Adjust 
for Changes in Line Speed 

As this particular line uses copper 
oxide rectifiers to supply the plating 
current, the control will be discussed 
on that basis. 

Inasmuch as the coating thickness is 
proportional to the current and speed, 
an electronic regulator is used that 
operates from both a current and speed 
impulse to adjust automatically the 
speed of the entire line. This regulator 
is set for the desired coating weight; 
then, plating current is applied. This 
regulator adjusts the main generator 
voltage to operate the entire line at the 
speed to give this weight. To change 
the line speed it is necessary only to 
increase or decrease the total plating 
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current accordingly. 

To reflow the tin in the reflowing 
zone, a photo-electric regulator is used. 
This regulator scans the strip as it 
passes and regulates the heating me- 
Such 


is possible because tin, fortunately, is 


dium accordingly. a regulator 
a solid at one temperature and just a 
few degrees hotter becomes molten so 
that the actual reflowing occurs in a 
narrow temperature zone. This regu- 
lator operates essentially as a position 
indicator and automatically compen- 
sates for any change in line speed. 
When the shearing unit is operating 
separately the photo-electric loop con- 
trol operates in the field circuit of the 
uncoiler to maintain the loop, which is 
standard practice. However, when this 
unit is in tandem with the other two 
units this method of operation is obvi- 
ously impossible. Instead, the photo 
electric loop control operates in the 
field circuit of the main generator, used 
to operate the entire shearing unit. In 
this way the entire unit is speeded up 
or slowed down to maintain the proper 


loop. 






























































































3600 Horsepower Required 


This second ly pe of line requires the 
largest power input, which is natural 


because of its higher spill. The line 


uses about 25 d-c motors of from one 
to 125 hp, and approximately 75 a-c 
motors ranging from !» to 60 horse- 
power. The plating unit requires ap 
proximately 60,000 amperes at 12 volts 
or 720 kw, direct current. A total of 
approximately 600 kilowatts direct cut 
rent is required from the generators 
to supply the variable-voltage 
This 


powel 


power, 
therefore. that the total 
for this line at rated load and 
speed is about 2700 kilowatts or 3600 


means, 


horsepower. 


Flowing Improves Corrosion 
Resistance 


Because the tinplate produc ed on one 


of these electrolytic lines has a oray 


matte surface it is desired to reflow 
the tin coating to obtain the smooth, 
polished surface to which we are ae 


This 


improve the 


customed. flowing is necessary 


not only to 


appearane Ce 





Fig. 2.—Radio Waves Fuse Tin.—Radio waves from ten feet of coiled copper tub 
ing on this pilot will quickly put a shiny corrosion-resisting finish on tin plate 


urgently needed to pack rations for the armed forces. 
times as fast as big gas furnaces or vats of hot oil 


The new process is five 
The strip emerges bright 


and shiny from the inductor heater coil where 200,000 cycles a second melted 


the tin into an evenly-distributed coating. 
coils, the tin is now ready for the can factory 
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Cooled in a water tank below the 
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DEVICE REELS 


FIG. 3 


Fig. 3 


Schematic Diagram of Constant Plating Speed, vertical tank line. The steel sheet is 


wound in a tight coil up to 36 inches wide and three miles long. This strip threaded through 
the electrolytic tinning tank and on to rewind rolls. 


but to reduce the porosity of the coat- 
ing and improve its corrosion resist 
ance. 

Several methods have been proposed 
for this flowing operation. The most 
important of these are: passing the 
tinned strip through a hot oil bath, 
passing the strip through a radiant 
tube or some other type of turnace, 
using the electrical resistivity of the 
strip itself to heat it conductively, pass- 
ing it through a high-frequency induc- 


tor heater coil, or a combination of 


these ne thods. 


Hot-Oil Bath & Radiant Furnace 
Make Flowing Separate Operation 


The hot-oil bath can be used success- 
fully on low-speed lines. Because the 
differential between the melting point 
of tin (450 


at which the oil can safely be heated 


F.) and the temperature 
is low the speed is limited. Further, 
because this reservoir of heat can be 
generated only at a relatively low rate, 
and the temperature cannot be quickly 
altered, the 
through the bath at constant speed. 


strip must be passed 

The furnace method also is satis- 
factory for low-speed work, but be- 
comes quite bulky as the speed of the 
strip is increased. The furnace must 
be from about one-third to one-half 
foot long for each foot per minute 
that the strip travels; a practical limit 
of 200 to 300 feet per minute is set 
for the radiant furnace method. Here 
again, the heat can neither be gener- 
ated nor dissipated at a high rate, 
which restricts its use to a constant- 
speed operation. Neither the hot oil 
nor the furnace methods lend them- 
selves readily to incorporation in the 
electrolytic-tinning line itself, but make 
flowing a separate operation. This, of 
course, entails additional handling of 
the strip during processing. 
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High-Speed Conduction Heating 
May Cause Marred Surface 


Melting the tin by the heating effect 
of current flowing through the tinplate 
itself does not have the speed limita- 
tions of the hot-oil or furnace method. 
Neither does it restrict the process to 
a constant speed inasmuch as the cur- 
rent can be readily controlled as the 
speed is changed. 

With this method, however, there is 
the problem of getting the power into 
the strip at high speeds without arcing 
and burning at the contact rolls where 
the power is introduced into the strip. 
Because the strip with the coating 
heated is in actual contact with the 
current-collecting rolls, there is a pos- 
sibility of marring the tin surface. By 
this method it is necessary to heat a 
section of the strip while at the same 
time attempting to quench it. 


Induction Heating Permits High 
Speed Continuous Operation 


By the induction method the tinned 
surface is brought to the melting point 
of tin by the same methods now ex- 
tensively employed by industry in elec- 
tromagnetic heating except that the fre- 
quency and power involved are much 
greater. In fact, the equipment is a 
broadcasting set of enormous power. 
Based on a strip speed of 1000 feet 
per minute an oscillator of 1200 kilo- 
watts output is required for most com- 
mercial strip. It is interesting to note 
that just one of these induction heat- 
ing units has a radio frequency output 
of 24 radio broadcasting stations of 50 
kw capacity. This equipment requires 
approximately 2300 kilowatts of power 
input and covers a floor space of ap: 
proximately 650 square feet. 

In the induction system there is no 
physical contact between the strip and 
any stationary or rotating member. 





Thus, there can be no mark 
strip either by electrical or p 
action. The heating is don 
short space even at high s; 3 
space required being of the a 
10 to 12 feet at a speed of 
per minute. No heating is do 
time that the strip is being qu 
Inasmuch as flowing of tin 
tively new operation, practical 
ence may indicate the wisdom 
these 
Such a combinatio; 


some combination of 
methods. 
be to use both electric conducti 
induction, in which the tin is py 
by current carried through th 
and the final heating to the ref 
temperature accomplished by i q | 
current. 


The complete process can } i: h 
performed in one line instead of a 
eral operations, each requirin id ) 
tional handling of the steel. Th S| 
ing applied has been reduced to tl 


proximately one-third, by weieht t 0 
its former value. This developm nt 
therefore. one of the major adva 


being made in the steel industry | 
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High Frequency - | 
Heating Conserves 
Critical Tin _ 

By G. E. STOLTZ ‘s 


Engineering Manager, Metal Working § 


fe ds 


tion, Westinghouse Electric & Manufact 


prec: 


Company, East Pittsburgh, Pa 


IGH frequency heating at 200,000 

cycles per second to melt tin e! 
trolytically deposited on a steel si 
saves critical tin, speeds product 
increases corrosion protection and 
cilitates the mechanical handlin; 
the plated sheet. Already at wor 
one steel mill, this latest result of « 
tronic research flows 12 square | 
tin in seven-tenths of a second, \ 
is much faster than was prev 
practical with gas furnaces 01 
vats of hot oil. 
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ris high frequency method of fus- 
ng ‘in makes practical the final step 
ctrolytic tinning which saves two- 
‘hir’s of the war-scarce tin. The elec- 
trol\ tie coating of only 30 millionths 
inch on each side of the strip, 
+ jess than one-hundredth the diam- 
eter of a human hair, cuts 60 mil- 
lionths of an inch off the coating ap- 
plied by the old hot-dip process. Addi- 
tional saving in both tin and steel 
sheet may be realized by high-fre- 
quency heating since no waste is en- 
countered from scoring or from mark- 
ing the sheet by either electrical or 
mechanical action. In the induction 
system it is possible to melt and quench 
the tin plate between guide rolls (Fig. 
|). As the power input to the inductor 
coil (which determines the amount of 
heat generated) can be immediately 
and automatically adjusted to corre- 
spond with any change in speed of the 
strip, the proper temperature to melt 
the tin is maintained and oxidizing 
of the strip eliminated. 


In answer to the problem of boosting 
output of tin plate to keep pace with 
the rapidly-growing requirements of 
our armed forces, high-frequency heat- 
ing equipment is being designed to 
operate at speeds up to 1000 feet per 
minute while gas furnaces are limited 
to 150 f.p.m. and hot oil to 200 f.p.m. 
At present electrolytic plating is oper- 
ated at a maximum of 500 feet per 
minute, but in the near future this 
speed will be doubled and full advan- 
tage made of the high speed operation 
of induction heating. 


Only tin plate with high corrosion 
resistance can be used to pack foods 
containing acids, such as tomatoes. To 
provide the steel strip with adequate 
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protection, the tin must be heated to 
the fusion point so as to flow into a 
Elec- 
trolytically deposited tin forms a gran- 
ular dull grey surface which is not 
highly corrosion resistant. With the 


smooth. homogeneous texture. 


corrosion dependent on the thinner 
spots, the overall effectiveness of the 
tinplate deposited is not high, until 
it is fused and a uniform thickness ob- 
tained by the peaks filling the valleys. 


Great care must be used in handling 
the tinned strip as the tin is a very 
soft material and is easily scratched. 
The rehandling problem is avoided 
with induction heating since sufficient 
power can be generated in the sheet 
to heat the strip to the fusion point 
of tin immediately after it passes from 
the plating tank. Within 0.7 of a sec- 
ond after the strip enters the coil, the 
temperature is brought up to 450° F., 
where the tin melts and starts to flow 
into a smooth, even surface. Only a 
few feet of line-travel are required to 
produce sufficient heat when the strip 
is passing through the inductor coil 
at 1000 feet per minute. This flowing 
operation becomes an integral part of 
the tinning line, instead of a separate 
operation requiring an additional han- 
dling of the strip. (Fig. 4). 

With induction heating the powe 
input may be adjusted rapidly to ac- 
comodate changes in the speed of the 
line, such as during periods of accel- 
eration or deceleration when two coils 
are welded end to end. A speed change 
simply means a corresponding change 
in the power input to the heater coil. 

It was first believed that the flow- 
ing operation was necessary only to 
provide greater corrosion resistance. 
In addition, it was found that this 
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However, an optional delivery, rewinding instead of sheeting for the fused tin plate can be employed 
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Horizontal Tank Line. In this line the electrolytic tinning, fusing and 





smooth coating is essential for the 
sheet-by-sheet suction cup feed on the 
high-speed can making machines. The 
rough surface on the coating lets air 
creep in under the cups and causes 
sheets to stick together when lifted. 

The frequency at which the required 
current can be induced in the strip 
without using abnormally high volt- 
ages depends upon the thickness of 
the sheet. Since tinplate usually is of 
the order of 0.008" to O.OLL”. a fre 
quency of approximately 200,000 cy: les 
per second is most practical for this 
thickness of sheet. 

The inductor heater coil is rectangu 
lar in form, wound as close to the strip 
as mechanically possible. It acts as the 
while the 
strip itself constitutes a single turn 


primary of a transforme 


secondary. The induced current flows 
across the strip paralleling the turns of 
the inductor heater coil. The heat gen- 
erated in the strip is due to the resist 
ance of the strip and the current flow 
ing through it. 

The power is supplied by vacuum 
tube oscillators, which are essentially 
the same as the transmitter of a radio 
station. Sixty cycle alternating cur 
rent is rectified to direct current and 
fed to the oscillator tubes where it is 
converted to 200,000 cycles per se 
ond and sent out through the inductor 
heater coil. One plant is installing tin 
flowing oscillator units with 72 times 
the power of the most powerful radio 
broadcasting station in the United 
States. 

In general the practical high fre- 
quency limit for rotating machinery is 
of the order of 15,000 eycles per sec- 
ond—for applications requiring higher 
frequencies, it is customary to use 


vacuum tube oscillators. 
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THERE cannot be any doubt that 

there will be a general desire af- 
ter the war to return to decorative 
plating. Indeed, there is a good possi- 
bility that with the shortage of articles 
of luxury and semi-luxury types which 
war conditions are bringing about to 
an increasing extent, there will be 
something in the nature of a boom 
period when articles of this type will 
be wanted in large quantity and wanted 
rapidly. However, I do not anticipate 
that the moment the war is over there 
will be a general removal of all re- 
strictions as they affect plating today. 
It is more likely that the demand by 
the public for decorative plating will 
not be satisfied for some considerable 
period. The probability is that it will 
take time before various materials in 
short supply at the moment are again 


plentiful. 


An additional possible factor, too, is 
that there will not be an immediate 
wholesale changeover from war-time to 
peace-time metal finishing, since one 
may well imagine that production of 
armaments will not be halted immedi- 
ately and may, in fact, continue al- 
though on a reduced scale, for some 
considerable time after the war. It is 
unlikely that we shall make the mis- 
take that we did after the last war in- 
sofar as armament reduction is con- 
cerned. 

However, one may, I think, deduce 
that there will be an appreciable 
amount of decorative work available 
for the metal finisher. 

With regard to the quality of this 
work, there are two possibilities—the 
first is that an overwhelming demand 
for metal finishes coupled with short- 
ness in the supply of materials for 
producing these metal finishes may re- 
sult in a natural temptation on the 
part of the plater to reduce the quality 
of his finish. If this should occur, I 
think it would be regrettable in the 
highest degree. It would, in fact, be 
doubly unfortunate because one of the 
few benefits which the industry has 
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The Trend of Electroplating 


By S. WERNICK, Ph.D., M.Sc. 


This is a ferecast of post-war de- 
velopment as hazarded by a British 
authority on electrodeposition. 

We are not as pessimistic about the 
future of the job shops (out platers) 
as is Dr. Wernick. Job shops have a 
tenacity which is unique in the business 
world. As a matter of fact, consider- 
ing the enormous amount of inferior 
plating, due to shortages, done in the 
last few months before ornamental 
plating was prohibited in this country, 
the job plater should be in a par- 
ticularly fortunate position after the 
war since there will be plenty of plated 
articles requiring re-finishing._—Ed. 


derived as a result of the war has un- 
doubtedly been that it has been forced 
to produce metal finishes rigorously to 
specification. 

Many of us will remember that there 
was a great deal of discussion during 
the ten or fifteen years prior to the 
war as to the desirability of electro- 
plating being produced on a specifica- 
tion basis. There were, undoubtedly, 


many difficulties in the way arising 
very largely through competition on 
the part of the small minority of elec- 
troplaters who were out to obtain quick 
returns and had no pride whatever 
in their product or in the industry. 
The advent 


of specifications which 


were issued by Government depart- 


ments immediately cut 


across’. the 
whole of this controversy and forced 
the industry to supply electrodeposits 
and finishes, the quality of which had 


to exceed an irreducible minimum. 


A Specification-minded Industry 


[ believe that already the electro- 
plating industry is specification-con- 
scious and that the benefits of adher- 
ing to a specification have now become 
manifest in many quarters where pre- 
viously there was considerable doubt 
not only of the practicability of ad- 
hering to a specification but also the 
desirability of doing so. I trust that 
if we do not gain anything else as a 
result of the war, we shall at least not 
lose this specification - mindedness 
which now imbues the industry in such 
a healthy fashion. 
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Already a considerable amo 
work has been done in the 
standardization of materials used 


the electroplater. It is particu 
gratifying to observe that the bulk of 
this work not only originated thr h 


the aegis of this Society, but was 
carried out by the latter’s own Si 
ards Committee which was set up s 
years ago and has done such excellent 
work in close co-operation with 
British Standards Institution. As a 
sult, there are now in existence seve; 
issued specifications carrying the 
thority of the British Standards Inst 
tution covering important chemicals 
and anodes employed in plating baths 
These have been accepted by the trad 
and at the cessation of hostilities. | 


believe the time will be ripe for an 
immediate continuation of this wood 
work which should result. in du 


course, in the drawing up of specifica 
tions to cover electroplating processes 


and metal finishes generally. 


Heavy Deposit Development 


\ further likely development should 
result from the experience which is 
being gained at present on the produ 
tion of heavy nickel and chromiun 
deposits for building-up purposes. | 
many cases this kind of work has bee: 
taken up at relatively short notice in 
order to cope with the requirements 
of the Services, and after the inevitabl: 
teething troubles the quality of work 
(which is of a far more exacting na 
ture than decorative nickel depositi 
has had to, and does, reach a very 
high minimum standard. The valu 
this process, which was already 
ized to some degree in certain i 
tries prior to the war—for exa 
the automobile and shipbuilding indus 
tries—is likely to be further ap; 
ated by many other industries, 
ticularly those with an_ engine: 
bias, and as a result heavy nick 


t Condensation of the chairman's 
the Midlands Centre of the Electr 
Technical Society presented at the 
Memorial Institute 
September ist, 1942. 
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hromium deposition are likely to be 


-anted on an increasing scale as time 








In particular, the use of chromium 
deposits for apart 


from decorative plating and building- 





wear resistance. 






lications, is likely to see a con- 





up al 
pie le impetus in the post-war pe- 
riod. The possibilities for chromium 
.s a deposit are really very wide in- 
leed and despite the large quantity of 







hromium which was deposited in pre- 





war days purely for decorative pur- 
it is not outside the bounds of 
possibility that the volume of work 





poses 





awaiting the application of chromium 
for wear-resisting purposes will equal 
and perhaps in time exceed the peak 
fjoure so far achieved in the decora- 
tive field. 

The application of heavy nickel and 
abrasion resistant chromium deposits 
on a really big scale will in turn mean 
something in the nature of a revolution 
in electrodeposition 










technique and 
plant requirements of the industry. One 
can readily envisage this when one 
realizes that the time factor is likely 
to increase many times since batches 
of work will not take minutes to pro- 
duce but hours, days and even weeks; 
while at the same time the important 
requirements of complete adhesion of 
the deposit to the base metal and ab- 
sence of any laminations in the de- 



















posit due to interruption of current, 





are a sine qua non of these processes. 







Factory Metal Finishing Versus 
Out-Plating 






A further field of interesting specu- 
lation is the post-war outcome of the 
srowth of metal finishing departments 
inside factories. Undoubtedly, many 
factories which in pre-war times sent 
out, their metal finishing work, includ- 
ing enamelling and plating, will be 
in the position to do this work within 
their own organization. What is the 
likely outcome so far as the job-plater 
It would seem that it 
will become increasingly difficult for 
the small out-plater to give the neces- 
sary service on the scale which firms 
having their own plating department 
may require; while, furthermore, it is 
likely that his resources may not equal 
those of the larger plating firms. There 
is, therefore, a distinct possibility that 
the small out-plater may be squeezed 
out of existence unless he seeks the 
remedy which other industries have 
successfully adopted, namely, that of 











is concerned ? 
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amalgamation with similar establish- 
unit 
with full resources capable of satis- 


ments to form a self-contained 


fying any requirements inside the 
trade. 

Whether this will be a desirable de- 
velopment is perhaps a moot point. 
It will perhaps be regrettable to see 
the small job-plater who has produced 
work of consistently good quality in 
the past, have to sink his individuality 
and his craftsmanship by pooling his 
resources, but this is a natural trend 
under modern mass production condi- 
tions. On the other hand, perhaps it 
will not be a very deplorable thing to 
see the exit of the type of plater who 
has made a specialty of producing 
cheap work of poor quality and has 
ornament of the in- 


never been an 


dustry. 


Improvement Inside the Shop 


In general, it is likely that there will 
be a general improvement in types of 


plating plant and operating conditions 
inside the plating shop, and this will 
follow the steady improvement which 
has gone on in recent years in the in- 
stallation of plating plants. 
Probably the worst feature of the 
older type of plant was the haphazard 
way in which the original layout was 
planned, and this was then markedly 
worsened by additions to the 
plant at irregular intervals as the de- 
partment grew 


later 
in size. It is possible 
for a plant layout to be efficient enough 
for initial requirements but prove to 
be an unsuitable “core” for future de- 
velopments. When planning a plant 
it is usually well worth while to con- 
sider what plant alterations or exten- 
sions will be required to cope with not 
less than a 100 per cent increase on 
the production load. An uninterrupted 
work flow, economy of operators’ 
movements, as well as compactness and 
ultimate costs are the more important 
factors which require careful consid- 
eration. 

All types of plating plant are em- 
ployed in this country, ranging from 
the most modern fully-automatic unit, 
perhaps 100 or more feet in length, 
to the simple type of plant which was 
in use in the early part of the century. 
The plant location is perhaps better 
now than it was during the latter pe- 
riod, but factory managers have been 
slow to appreciate that a good loca- 
tion for a plating plant and, where pos- 
sible, a special building to house it, 
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are important factors in the production 
of good quality plating, while at the 
same time effecting appreciable savy 
ings. The practice of relegating the 
plating department to the worst lighted, 
least accessible and badly drained part 
of the factory premises is one which 
dies hard. It is a tradition arising 
from the period when the plating shop 
was looked upon by otherwise broad 
minded managements as a_ curious 
place where mysterious chemical oper 
ations were performed by plating fore 
men who were quasi-alchemists assist 
ed by alchemically 


trained, In this department there were 


platers only less 


not precise machines. lathes, o1 presses, 


but vats containing colored 


liquids 
which seemed to percolate everywhere, 
acids and potash tanks, dangerous cya- 
nides, etc., so that obviously the most 
correct housing for such contraptions 
(hardly a plant!) was that part of the 
factory remotest from the engineering 
usually the dingiest, darkest and 
dirtiest basement that could be found. 
The management usually would give 


the department a wide berth, visiting 


shop 


it as little as possible and giving the 
foreman in charge full powers of con- 
trol in the way of ordering supplies, 
engaging staff, etc. This arrangement 
truth to tell, suited 
the type of plater whose actual knowl- 
edge was sketchy, but who could pro- 
duce plating of a passable quality 
by rule of thumb methods learned in 
the trade. 


was one which. 


Need for Technical Direction 


This is not meant to belittle the un- 
doubted value of the better type ot 
foreman skilled in the 
arts of plating, was at his best when 
workable methods for 
overcoming difficulties despite the poor 


who. really 


improvising 


facilities at his disposal. It is a pity 
that in the past foremen of this calibre 
have not been more articulate in de- 
manding better conditions in the shop, 
but whether through lack of sound 
technical direction or 
from the appearance of the 
average small plating installation that 
only a minority of platers have taken 
the real measure of opportunities that 


otherwise, it is 
evident 


exist for improving working conditions. 
It is a that many 
plating shops look unclean and uninvit- 
ing. Who has not encountered the shop 
in which the vats are encrusted with 
salts, the floors are covered with liquor 


melancholy fact 


of mud-like consistency, and sawdust 
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een permeat the plant every 
here 

It has been remarked that at least 
e benefit will result from enemy ae 
tier that much slum property which 
should have been pulled down long 
wo no iwaits rebuilding. and that 
in unprecedented opportunity will 
irise after the war to build along 
Siar ! odern lines \ similar Oppo! 
tunity might be used to plan recon 


struction in the plating industry. 


Value of Education 


It seems probable, too, that the kind 
likely to be at- 
tracted to the plating industry will be 


of individual who is 
ota progressively better ty pe as time 
Better 


undoubtedly 


conditions inside the 
attract 


find such condi- 


roes ofl 
shops will men 


WV ho would nol mally 


irksome. A 
tor here is 
fact the 


tional 


tions very important fac- 
the desirability, if not in 

absolute necessity, for 
facilities for all who enter the 


\ knowledge of ele- 


mentary chemistry and electricity must 


educa- 
plating industry. 
he considered an essential part of the 


wish to rise in 


Such 


training of those who 


the industry to executive posts. 
edu ition and training can be acquired 
either i 


multaneously 


prior to entering a shop or Sl- 
with the acquisition of 
practical plating experience 

The work which lies ahead undoubt- 
edly 


education 


will need men oft reasonably vood 
as operatives and so far as 
they 


in the theory 


concerned. will 


skilled both 
and the practice of modern ele troplat 


executives are 
need lo he 


ing me thods. 


Competitive Industries 


Finally, a question worth examina- 
tion is the incidence of competition 
from other industries and how far this 
will affect the future of the ele troplat- 
ing industry. To a greater or less ex 
tent, the finishes which the electroplat- 
ing industry can produce are competi- 
tive with those produced by our friends 
in the paint industry. Up to now, how- 
ever, there has been sufficient scope 
for both types of finishes, metallic as 
is likely that 


this state of affairs will continue. From 


well as organic, and it 
time to time electrodeposited finishes 
have achieved a degree of notoriety 
through failures in service, but almost 
invariably this has been shown to be 
due not to the electroplating processes 
but to the manner in which they have 
been carried out. The tendency in late 
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years has been to improve the quality 


of electrodeposits and undoubtedly 
maintenance of good quality will be the 


This 


links up once again with the question 


sheet-anchor of the industry. 


of working to specifications laid down 


by experts who have determined the 


minimum requirements and who em- 
phasize the importance of specification- 
plating in the future. 

\ recent source of anxiety to the 
electroplating industry has been the ad- 
vigorous growth of the 
plastic industry. Undoubtedly, “Bake- 


lite” has proved to be a very important 


vent and very 


material in the mass production of 
common articles, and to some degree 
articles 


had 


an electroplated finish. To some extent 


has superseded similar con- 


structed of metal which received 
the metal finishing industry is certainly 
bound to lose a certain amount of work 
“Bakelite” 
How- 
“Bakelite” 
for one can- 
which the 
aesthetic appearance of silver plating 


through the adoption of 
and similar synthetic materials. 
ever. on the other hand. 
has its limitations and | 
not envisage a world in 
or the appearance of chromium plating 
will be abandoned and replaced by the 
pastel shades of semi-bright synthetic 


the “Bakelite” 


Indeed, a recent development has in- 


materials of ty pe. 


dicated clearly the resourcefulness of 
the electrodeposition industry. I refer 
to the produc tion of elec trodeposits on 
“Bakelite” itself as a base material. 
This tribute to 
the final surface finish in most fields. 
The plating of “Bakelite” products has 


been 


itself is a metal as 


very considerably practiced in 
Germany where. for some years before 
the war started, shortage of metal re- 
sulted in synthetic condensation prod- 
ucts of the “Bakelite” type being used 
as substitutes. These, in turn, 
then plated to make them look as much 


like the original metal article as pos- 


were 


sible. There are distinct possibilities 
in the process, since the combination 
of cheap mass production of “Bakelite” 
plus an attractive metallic surface fin- 
ish may confer big economic advan- 
tages. The welding of “Bakelite” and 
electrodeposition in this manner should 
result in important advantages to both 
industries and would be a happy solu- 
tion of the competitive difficulty. 

With all these post-war possibilities, 
| imagine there will be much to exer- 
cise our thoughts and activities when 
the world becomes a saner and safer 


place to live in. Events may prove that 
I have painted the future in somewhat 
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optimistic colors. ior no 
period ol depression lies 
trade in general, our indy 


hope to ese ape it entire ly 


tunate. however. in that the 


liar degree of fl xibility 
mercial applications of elect 
finishes. so that one way 


there is much of interest 


fascination which lies ahea 
Of one thing I am convin 
watchword of the industry 
tinued development and im 
of its processes and produ ts 


will be 


tudes may lie 


ress 


assured whatey: 


ahead. 
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Correction 

In the November 
FINISHING, there appeared ai 
entitled “Rectifiers for Elect 
ing. This article was 
E. A. Harty, Tungar & Metallic K 


fier Engineering Department, G 


issue of \I 


writt 


Electric Company, Lynn. Mass 
the by-line should have been | 


Harty instead of R. W. Willia 





Chromium Chemicals Unrestricted 


An amendment to Order 
the War Production b 


dated September 30th. places tl 


issued by 
chase or use of chromiun 


cals for all purposes on ai 


stricted basis. regardless ol 
they are 
the end products made. 1 he { 


form PD-54. continues to be re 


dustries in which 


as in the past, except in the 


chromic acid for which thes 


are not necessary. 


December. 
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WELVE years ago experiments 
rica started on submerged burners 
for pickle room use. It was realized 
that the burners must be simple in de- 
sign, fully automatic as to ignition and 
control of temperature and, above all, 
rugged enough to withstand the treat- 
ment and corrosive conditions of the 
pickle room. As a result, all experi- 
mental work was done in a pickle room 
under actual working conditions. The 
results obtained from the first experi- 
mental burner were most encouraging, 
and from that point on, it was purely 
a matter of improvement and simpli- 
fication. 

When placed on the market five years 
ago, the burner had a simple and re- 
liable ignition system. The metal used 
in the burner could be guaranteed for 
one year in sulphuric or hydrochloric 
acid and had an expected service life 
of two years. Even then, the entire 
burner did not need to be replaced as 
the design permitted sectional replace- 
ment of that portion which was at- 
tacked quickly, 
burner plate and bottom end of the 
burner tubes. 


most namely, the 
This meant rapid and 
economical repair without the loss of 
production. 


Single Button Controls Unit 


Simply stated, this submerged com- 
bustion system consists of a control 
assembly designed so that the opera- 
tor or watchman has only to press a 
starting button to put the entire unit 
When the unit is shut 
down, the solution in the tank being 
heated seeks its own level, completely 


in operation. 


filling the combustion chamber and 
part of the burner manifold. 

When the starting button is pushed, 
The 


compressor delivers the products of 


an air compressor is started up. 
combustion at a pressure sufficient to 
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SUBMERGED COMBUSTION TAKES ITS PLACE 
IN THE WAR INDUSTRIES ' 


BY Walter George See 


e Manager 
Co. of America, hr 


Sales and Seri 












i C.ombustior 


Hammond 


head of 


overcome. the 


tank. 


liquid in the 
\s the compressed air is purg- 
ing the burner of solution. the control 
\utomatic- 
ally a hot wire igniter is heated to in- 


system begins to operate. 


candescence by the passage of a high 


amperage-low voltage current, and 
after a predetermined time, a flow of 
pilot gas is admitted to the burner 
where it is ignited. The main gas flow 


is then permitted to pass into the 
burner where it is ignited by the pilot 
flame. The air-gas ratio is automatic- 
ally controlled to give maximum com- 
bustion efficiency. The burner might 


be classed as a nozzle mixing type 
with no possibility of back firing. 
The burner plate is located beneath 
the solution level to insure the cooling 
of the 


surrounding liquid. 


combustion chamber by the 
The tubular com- 
bustion chamber conducts the heat and 
products of combustion down to and 
bottom of the tub where 
distributed to 
give the proper agitation. 


across the 
they are vented and 


Following the ignition of the main 
lock 


themselves into a running position un- 


gas flame, the burner controls 
til the desired solution temperature is 
reached. The thermostat then acts to 
shut off the gas flow and thus stop the 
heat in-put. However, the control 
mechanism is so designed that the ait 
continues to flow through the system 
to maintain a fixed rate of agitation 
regardless of solution temperature. 
When the thermostat registers a de- 
mand for heat. the controls recycle to 
automatically establish and ignite the 
With the heat 


controlled, the temperatures 


can be maintained as close as one-half 


gas flows. in-put so 


solution 
of one degree if necessary, but for 


pickling, the control range is usually 
set at 3 to 5° F. 
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Burners are supplied in either single 





units. \ 


sists of a compressor, burner 


or double single unit con 
and the 


necessary 


apparatus for ignition and 


control. Rated capacity of the single 
units range from 250,000 to 1.800.000 


250.000 


btu per hour. (Editor's not 
btu is equivalent to approximately 500 
cubic feet of manufactured gas or 250 
cubic feet of natural gas). 

In a double unit. two burners are 
connected to one compressor, the con 


trols 


remaining essentially — the 


same 
except that provision is made for addi- 
tional ignition current, and the eas and 
air controls are arranged so that these 


flows can be adjusted for each burner. 


Submerged Combustion for 
Pickling 

Athough submerged combustion may 
he used to’ advantage in many types 
of solution heating, and is arousing 
much interest in the evaporation field 
for concentrating corrosive solutions, 
at present its greatest strides have been 
made in the heating and agitating of 
pickle liquors. It has long been known 
that the rate of 


steel is greatly increased by agitation 


scale removal from 


and aeration. Agitation may be a 
complished by moving the work while 
better. by 
the solution about the work. 


in the solution. or moving 

With submerged burners, the prod 
ucts of combustion are exhausted di 
rectly 


into the solution. This creates 


a terrific agitation and the pickling 
solution is agitated and moved about 
the vat at a rate which would be ex 
difficult to mechani 
cally. As a result, the average pickling 
time on 


tremely achieve 


various grades of steel are 


rReprinted in part from the October 7 

of “Wire and Wire Products this paper 

delivered bhelore the Wire 

Association Convention, Cleveland, Ohio. in 
October, 1942. 


was originally 
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reduced 40 to 70% of former practice 
if the operating temperature is held 
the same as it was with steam. The 
agitation also serves to keep the tem- 
perature uniform throughout almost 
iny size tank. 

In general, the trend for pickling 
temperatures has been downward in 
recent years. The lower temperatures 
have much to offer where they can be 
used and still meet production de- 
mands. Pickling temperatures of 185 
to 195° F. 
standpoints. Surface heat loss at 190 
is almost twice that at 160°. More heat 


is required to bring the steel up to 


are expensive from many 


this higher temperature and as more 
steam is used, there is more dilution 
from condensation. Besides these very 
concrete cost factors, there is a much 
faster deterioration of handling equip- 
ment and building structures. 


The reason why many plants use 

is that it 
is the only way they know to obtain 
to keep their 


However, the 


temperatures of 185 to 195 


the tonnage necessary 
machines supplied. 
amount of tonnage obtained from a 
still tank heated with steam to 190 
can be equalled or bettered by sub- 

merged combustion at 160 
For example, there is the case of a 
wire and rod pickling department in 
which it was necessary to crowd five 
yokes of coils into a vat designed to 
handle four yokes and to maintain a 
solution temperature of 190° in order 
to keep the machines supplied with 
pickled material. With the installation 
of submerged combustion, the temper- 
ature was dropped to 165° and only 
four yokes were pickled at a time. Not 
only did submerged combustion over 
) 


come this 25° drop in temperature and 


20° load loss, but the new output 
ran 5 to 10% over what this tub for- 
merly produced when it was steam 
heated. The superintendent of this plant 
has stated that he could produce even 
more tonnage if his handling equip- 
ment were adequate to service the tank 
as fast as it should be. 

Another user who first tried sub- 
merged combustion for bar pickling, 
and later equipped his wire pickling 
set-up, reports that he has reduced his 
operating temperature in both depart- 
ments from 185° with steam to 155 
under his present set-up and has still 
obtained a 20% increase in spite of 
the temperature drop. In this case 
when further production is needed, he 
can obtain it without expansion by 
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merely boosting his temperature to 165 
or 170° as long as necessary to carry 
the load and then drop back down into 
the more economical heating range of 
155°. The benefits in reduced heating 
costs, maintenance, and operating con- 
ditions from these lower temperatures 
are obvious. 

However, let us assume that a plant 
is already operating in the range of 155 
to 170° and wishes to continue at the 
same temperature. Let me quote one 
wire man who, after using submerged 
combustion in one tank for six months, 
ordered a second unit for his other 


tank. 


with the first unit. The savings and 


“We have had very good results 


increased efficiency in our cleaning line 
have been the deciding factors in our 
decision to install the second unit. The 
agitation loosens the scale more thor- 
oughly and quickly and consequently 
requires less washing. Due to the great 
amount of agitation we are also able to 
clean more rods on each pin. The pick- 
ling time on basic rods has been re- 
duced from approximately one hour to 
20 to 30 minutes.” Although this time 
figure may appear high, conditions and 
requirements vary from plant to plant 
and these figures are of value only as 
a comparison of what was done with 
steam as contrasted with the results 
achieved by direct firing. 

Another company in this category 
pickling wire rods showed an increase 
in pounds per man hour of 209% over 
steam the first year the burners were 
in operation. 

As a rule, operating men are hesitant 
to release figures on their new equip- 
ment until they are sure that those fig- 
ures represent a fair picture. This is 
understandable, and although complete 
figures are not yet available from some 
of the newer installations, indications 
are that similar reductions in pickling 
time are being achieved where the han- 
dling equipment is adequate and the 
bakers do not constitute a bottleneck. 


of Gas 


Economical 


Regardless 
Costs 


Users of submerged combustion have 
found that they could switch from 
steam to gas-fired submerged burners 
even when the gas costs in their par- 
ticular district were relatively high. At 
present there are several installations 
running on propane. It is perfectly 
logical that the most economical place 
to generate heat is at the point of con- 
sumption, and that is just what sub- 
merged combustion does. It generates 
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the heat right in the pickling 
Further, it generates only the 
quired by that solution at a; 
time. No heat is generated and 





to die in long runs of steam pi 
heat the lines which carry it 
point of consumption. Nor is 
fired vat dependent on a boil: In 
whose efficiency falls off rapidly 


thing less than full boiler load. j . 
other hand, the combustion eff : 
of submerged combustion is ver q 
At 140° it runs about 96%, ai ‘ 
about 88%, and at 170° about : 
Many plants use their boilers a al 
summer time for the sole purp 4 th 
supplying steam to the pickle . C 
In such plants, submerged combus a Me 
affords the opportunity to elin Z st 
this extra charge and allow th a c 
plete shut down of the boiler | st 
during those months when steam i: F ul 
needed for heating the plant. 4 ul 
Steam costs and boiler effi a 
probably vary more widely fron k : 
to plant than any other single it ( & E 
costs. However, as the following { . : 
ures are comparative only, they sery 3 
the purpose of showing the economies Ct 
to be gained by the use of direct firi 2 : 
burners. ) 
One user who pickles bar and rods @ : 
formerly showed a steam cost of 45 : 
cents per ton of steel pickled. Using PS | 
gas which cost 75 cents per thousand § } 
cubic feet or 75 cents per million i , 
btu’s, his heating cost with sub E> | 
merged combustion is only 13.5 cents §& 
per ton. This is a direct savings of § 


31.5 cents per ton of steel pickled. ly 


cidentally, this plant used steam only 
for pickling in the summer time and 
was able to shut down the boiler hous: 
all summer long. 
Another user doing pickling simila: : 


to that above pays 50 cents per mil- 
lion btu’s for his gas and has 
duced his heating cost from 17.5 cents 
per ton with steam to 5.5 cents wit! 
submerged combustion, which shows 
saving of 12 cents per ton. 

Still another user who pays 50.9 
cents per million btu’s reports 
heating cost of 22.7 cents per hour for 
a tank holding four yokes of coils and 
having a surface area of 105 sq 
This vat contains 3000 gallons of 
tion at 165°. Although no former 
steam costs were given for compa! 
the approximate heating cost wit 
burners is 6.1 cents per ton. 

Probably the most outstandin 
ing in heating cost has been mad 



























jickling racked sheet. This plant 
pays 20 cents per million btu for 
natural gas. Their steam cost per ton 
was 35 cents as compared with a heat- 
ing cost of 1.5 cents per ton after in- 
stalling submerged combustion, thus 
realizing a saving of 33.5 cents per ton. 
Incidentally, the production increase in 
this particular application was limited 
to about 87% because of crane service. 


icid Consumption Reduced 


\long with the production increase 
and lowered solution heating costs, 
there is a very definite saving in acid 
consumption. When live steam is used 
for solution heating, condensation re- 
sults. Naturally, the amount of this 
condensation depends on steam pres- 
sure at the pickle vat, its btu value 
there, and how dry it is. In any case, 
there is always some condensation and 
consequent dilution of the acid. In 
some plants this dilution may be so 
ereat that the solution level is raised 
to the point where some of the pickle 
liquor must be drained off to maintain 
the proper working level. A certain 
amount of acid is thus lost, and the 
weakened solution must be built up 
by the addition of new acid. 

When submerged burners are used, 
however, dilution is completely elim- 
inated. In fact, the direct firing evap- 
orates water and tends to concentrate 
the solution so that a small amount of 
water must be added to maintain the 
working level of the bath. In addi- 
tion to the amount of acid thus saved, 
the terrific agitation causes a scrub- 
bing action on the chemically loosened 


scale. This creates a further ‘saving 


in acid which may total 25 to 50% 
of the acid added after the original 
bath is made up. In some plants this 
percentage may be bettered consider- 
ably. 

Sometimes it is hard to realize just 
how much money can be saved by 
careful control and consumption of 
acid. For example, one company had 
two leaky wooden bar tanks which 
they replaced with two new brick 
tanks. Their boiler set-up was inefh- 
cient, steam was replaced by sub- 
merged combustion in both the bar 
and wire tanks and immersion burners 
were used to heat the lime tanks. At 
the end of the first year of operation 
under the new set-up the figures were 
compared with those of a previous 
year in which the tonnage pickled was 


almost identical. The comparison 
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showed that while $22,418 was spent 
for acid in 1937, only $10,145 was 
spent in 1939. Although it is hard 
to estimate just what part of this sav- 
ing of $12,273 was due to the use of 
submerged combustion and what part 
was due to elimination of tank leak- 
age, it does show that big money can 
be saved on acid alone. 

Another plant which uses submerged 
combustion in both bar and wire 
pickling reports a former acid con- 
sumption of 23.1 pounds per ton with 
steam as compared to 18.4 pounds per 
ton with direct firing burners. This 
savings of 4.7 pounds, or a little over 
20% resulted strictly from the use of 
submerged combustion, as no other 
change in practice was made. 

Another user reports a saving of 140 
pounds of acid per day from a small 
two yoke tank in which he pickles 
He also adds that he is 
able to run his iron content 2% higher 


basic rods. 


with submerged combustion before he 
In view of the 
acid problem in his locality, this is a 


has to dump his vat. 


very definite advantage to this user. In 
fact, these savings in acid and the 
ability to run the vat a little higher 
in iron content will become more im- 
portant as time goes on and munitions 
makers consume more acid. The most 
important factor in this respect, how- 
ever, is the tightening of restrictions 
on spent acid disposal as more states 
pass stream pollution bills and sani- 
tary districts and sewage disposal 
plants are set up. In most cases this 
means that the spent acid must be 
hauled away, the acid neutralized or 
machinery set up for reclaiming it. 
In any case, the lower acid consump- 
tion effected by submerged combus- 
tion means less acid per ton of pro- 
duction which must be hauled away 
Further, due 
to the evaporative effect of the bur- 


or otherwise processed, 


ners, the solution level can be allowed 
to drop before tub dumping time so 
that less spent liquor will have to 
be handled. 


Savings in Replacements 


There are very few departments in 
any plant as hard on equipment as 
the average pickle room. Let me stress 
ihe word “average.” Although man- 
agement has come to realize the im- 
portance of this department in such 
inatters as costs, die life, and the 
finish, few 


quality of the ultimate 


plants have done anything about mak- 





1942 





ing it a clean dry 


place for either 
men or equipment to operate efficiently. 
By and large, there is not too much 
intelligence found among pickle room 
labor and as a result, equipment has 
to stand up under poor handling and 
little care as well as under severe 
corrosive conditions. 

Quite often the question is asked 
“How does submerged combustion 
stand up under actual operating con 
ditions?” By way of answer to this 
question, let us take a look at several 
case histories of the older installations 
in plants other than that in which 
these burners were developed. 
Installation date: De 

This unit consisted 
of two burners of 750,000 btu each, 


Case Study 1. 


cember 15, 1937. 


placed in a tank holding approximate 
ly 6000 gallons. By August of 1940, 
two years and eight months later, the 
bottoms of the burners were corroded 
to the point where replacements were 
necessary. About a year after this in 
stallation was made, a new burner was 
designed which was easier to ignite 
settings, and 
1.800.000 btu 


had less critical flow 
would handle up to 
per hour. Rather than repair the two 
smaller burners, a deal was made to 
replace them with one burner of the 
new design. 

eight 
months that the two old burners were 


Durir the two vears and 


ig 
in service, replacements ordered con 
sisted of a spare set of blades for the 
air compressor to he held in stock. 
two junction boxes, six igniters, two 
valves, a new set of brass petcocks, a 
spare seat and diaphragm for the gas 
regulator, and finally just before the 
changeover, six more igniters. 

During the two years since August 
1940, three seats for the gas regulator 
and a spare burner plate have been 
ordered, making a total replacement 
cost of $211.50 for four years, plus the 
cost of switching burners. During the 
guarantee period a short developed 
across the main terminal of the igni- 
tion control and it was replaced. 

Case Study 2. Installation date: 
March 17, 1941. This unit consists 
of a single burner and in its one year 
and eight months of service has four 
igniters chalked up against it for a 
total of $24.00 

Case Study 3. Installation date: Oc- 
1941. In the one year of 
service for this single unit, the only 


tober 5. 


replacement necessary has been the 
repair of the temperature control bulb 
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broken 


S10.00. 


which was through careless 
ness. Charge 

Other case studies show pretty mue h 
the same story in connection with re 
placements. Some mills will run heavy 
ier than others simply hecause of dil 
lerences In operating conditions, and 
depending on whether the mechanical 
crew operates as maintenance men o! 
Probably the most 


olten re placed item is the igniter. Nor 


i repair vane? 


mal ¢ xpectancy is two or three months 
changed 
Many 


recorded where the loniter 


for this item which can be 


n about five to ten minutes. 


cases are 
has lasted eight months without being 
changed. Where conditions are favor 
able. a four to five month average is 


not unusual. 

\s is the case with all machinery. 
there is a certain amount of general 
maintenance to be done. Here. again. 
the amount will vary with working con- 
ditions within the vat, and the proce- 
Periodi- 


cally, the gas and air lines should be 


dure of the individual shop. 


broken at the hose connections and 
water flushed through the burner to 
remove any ferrous salts and foreign 
matter which may have accumulated 
in the lines or behind the burner plate. 
Extreme cases may require this action 
every two or three weeks depending 
on the time down between shifts, the 
condition of the solution, and the gas 
used. In most cases, however, every 
two months is often enough. and we 
have one installation which was in 
operation eight months before it had to 
be cleaned out. As a matter of fact. 
quite a few touch these 
lines until such time as they begin to 


have trouble getting the full gas flow. 


users neve! 


lhe life and maintenance of the com. 
bustion chamber is strictly a variable. 
With reasonable care it will last for 
years and rarely require any mainte- 
nance. On the other hand. a careless 
pickles may flatten it out or bend it 
a week after it is put in. The chamber 
is usually placed so as to be as far 
out of the way as possible, but some- 
times accidents will happen in spite of 
anything which can be done to prevent 
them. 


Special Chamber for Solutions of 
High Iron Content 


Another possible source of trouble 
for the combustion chamber may come 
from the iron content of the pickling 
solution. Where the acid is dumped 
before the iron content reaches about 
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0.65 pounds of iron per gallon, which 
Is equivalent to approximately 28 
Baume or 8% Fe.. lead can be used 
for the combustion chamber. However, 
should the iron content be run above 
this point when lead is used, the fer- 
rous salts will plate out on the lead, 
building up a coating perhaps of 1/32 


thick. 


suflicienty to cause it to burn out at 


[his coating insulates the lead 


a point where the salts are the heaviest. 
When the user wishes to run his iron 
content above 0.65 pounds of iron per 
gallon, a graphite chamber is used 
as this material is unaffected by the 
iron content. 

In general, when the pickler is prop- 
erly informed, and a little common 
sense is used, very little trouble is ex- 
perienced with the combustion cham- 
ber or any other part of the equip- 
ment. In fact, one user reports that 
the maintenance on his submerged com- 


bustion units run below the average 


for the other machinery in his plant. | 


That these burners very quickly take 
their place among the dependable pro- 
duction machinery in a plant is clearly 
shown by the reply given to a service 
man who called to check up on a unit 
which had been in operation over two 
When asked how the unit had 
been doing, the superintendent replied, 
“Why, hell’s fire, if it weren't for our 


production figures, we wouldn't even 


years. 


know it was there.” 





Communications on Silver 


Plating Steel 


“To the Editor of Metat FINISHING: 

The article by P. J. Lo Presti in the Oct. 
issue is on a subject about which there has 
been considerable controversy. It was hoped 
that his extensive work would prove the value 
of the use of a phosphate coating on steel to 
improve the adherence of a silver deposit. 

The paper on “The Adherence of Thick 
Silver Plate on Steel’ by H. Lance Crosby 
and L. I. Gilbertson presented at the meet- 
ing of the Electrochemical Society, Detroit, 
Michigan, about the same time as Lo Presti’s 
paper was published, is in direct contrast 
as to the method of handling the subject 
and the data presented. 

In the ‘Phosphate Method’ a 25% phos- 
phoric acid is used. In the test a phosphate 
coating is assumed to have been produced 
on the steel by the phosphoric acid dip. In 
the legend for the micrographs the words, 
‘phosphate dip’ is used instead of what 
actually was used—phosphoric acid dip. 
It is generally understood that to pro- 
duce a phosphate coating on steel it re- 
quires at least, if not more than, an hour. 
Yet Lo Presti obtained one in a dip, which 
no doubt was done in seconds. 
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Some pieces of cold roued 
mersed for 10 seconds in 


= q 


chloric acid and a 25% ph 
The steel dipped into the phi 
was etched more than the 


the hydrochloric acid It appe 





etching of the surtace was 
phosphate coating These pir a 
mersed in a copper sulphat I 
the steel preces received ‘ 
ing of copper. If there had be 3 
coating on the “phosphate one a 
have been but a slight. if at 
cepper., 7 
\s the salts formed by the pl 
on steel are soluble in’ wat ' 
ilkali silver strike it is difh 
the statement that a phospl 
produced 
There are no data offered 
that a phosphate coating impro 
hesion of silver to steel This eff 
considered a failure. 
George B. H 
Electroplating Cor 
Conservation Divis 
Mr. Lo Presti’s reply 
“Dear Dr. Meyer: 
In reply to the criticism recei 
Mr. Hogaboom, I have mailed to yo 
separate cove! samples of steel whi 
successfully silver plated by the 
| deseribed as ‘Phosphate Coating 
Mr. Hogaboom is not correct in the 
ments he makes, as you can testify " 
excellent adhesion of the silver plated a 
ples after being bent at a 180° ang q 
then straightened out again. In reg 
the paper of H. Lance Crosby and L. | i 
Gilbertson entitled ‘The Adherence of 1 os 
Silver Plate on Steel’, they present an ex 
cellent theory on the function of a 
strike, but in the ‘Phosphate Metho 4 
separate strike was used other than t P 
regular silver plating solution a 
As to the question of whether the | ‘3 
phoric acid dip imparts a phosphate x 
on the steel base, this can be quit a 
troversy. In testing the coating pr A 
in only a 30 second dip a trace of ph sg 
ous was noticed with the ammoniur id 
date method. 3 
From the experiments carried o . 
theory for the excellent adhesion s 
by the ‘Phosphate Method’ is due t : 
bination of the ferrous oxide and pl 
film and also from the deep etching ral 


by the phosphoric acid. The oxide 


phosphates produced prevent — the 
tion of silver by immersion The 
then reduced by the hydrogen produce 
adherent silver is deposited imme: 
(It could be dissolved by the cyanids 
In regard as to whether my efiort 
considered a failure, this contention 
doubtful, when by this method, 
deposit is produced that has good ad 
Thank you very much, Dr. Meyer, ! 
consideration in allowing me to 


on Mr. Hogaboom’s letter. 


Very truly your 


Philip J. Lo P: 





December. 
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Brass Plating Upon Stainless 
Steel 
Passaic, N. J. 


“Gentlemen 


in brass plating steel for rubber adhesion 
we have encountered a problem that is new 
to us and | would appreciate any advice 
which will enable us to overcome our difh- 
culry 

One of our customers has furnished stai- 
less steel inserts to which rubber must be 
bonded Our 
brass plated these 


manufacturing department 
metals in the regular 
way. After the rubber had been vulcanized, 
it was found that the bond between the 
bber and the brass was satisfactory, but 
o bond existed between the brass and the 
steel. We have two items which result in 


insert is designated 


this condition One 
the customer's blueprint as “monel” metal 
and the other as stainless steel, type No. 303 


Is a special treatment of these steels nec 


essary before the brass plating is applied? 
If so. | wish to thank yeu in advance for 
any miormation or reterences you may care 
supply 
Very truly yours, 
a: &. ae" 


{nswer Phe 


“mone 


! 
electroplating upon stain 
1% 


le Ss steel or 


meial requires a_ pre 
liminary treatment to reduce the normal 
passive film present. The most effective 
treatment is that done in a nickel chloride 
solution acidified with hydrochloric acid. 
One common procedure employs the follow 


ing solution: 


Nickel chlorick 32 oz./gal. 
Hydrochloric ac id, 22 Be 16 fl. OZ, gal. 


The work is made the cathode using six 
volts which will apply from 50-70 amperes 
per square foot. Block carbon anodes are 
used. Operate at room temperature from 
0 seconds to two minutes. 

Nickel Company has 
found that a short reverse treatment in the 


The International 


solution described tends to produce a slight 
etch which gives a better bond. They, there 
fore, make the work the anode for about 
10 seconds and then reverse current mak 
ing the work the cathode for about 2 minutes. 
Using this procedure,* a film of nickel is 
applied. The work is then rinsed and trans- 


ferred to the plating solution.—W.R.M. 


Nickel Co 


ocess patented by Int 


METAL 
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Matte Finish 


Los Angeles, Calif 


Silver 


“Gentlemen: 


We have been applying a silver matte 
finish to dials which is mad up of silver 
precipitate powder and sodium chloride and 
we have two questions regarding it 

The first is, is it possible to salvage any 
silver from this compound after it is onee 
wet? 

Phe second is, is there a lacquer or paint 


that we can apply which will give similar 


finish ? 


Your very truly 


{nswer It is possible lo 
ver from the powder by treating the mud 
with i sodium evanicde solution containin 
about 1 oz. gal of sodium cyanide, This 
will dissolve out the sodium chloride and 


the sma amount of silver chloride which 
has been formed and will leave the silver 


powder which can then be washed out thor 


oughly with warm water However, it wil 
pr bablv be cheaper in the lor run to aecu 
mulate the mud and senc it to a refiner 
There are a number « requers on. the 
market which will give finish similar to 
the silver raining and it is suggested that 


lacquer companies, such as those advertising 


in META 


FINISHING, be consulted 


Fire Gilding on Sterling Silver 


New York, N. Y 


“Gentlemen 


Can you advise me how to obtain a for 


mula for doing fire gilding on sterling silver 


pieces ¢ 
Yours very truly, 
H. D. R. Co.” 

{nswer: Fire gilding is applied by rub 
bing an amalgam of mercury and gold ove 
the article and heating in an oven to a 
temperature high enough to boil off the mer 
ecury. 

The amalgam is prepared by weighing out 
the amount of gold desired for the par 
ticular piece and amalgamating it. It is 
then brushed on the article with a camels’ 
hair brush and heated in the oven to a 
temperature above 675° F. which is the boil 
ing point of mercury. This leaves the gold 


film permanently bonded to the sterling sil 


ver. 
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rh . rie tlio 
mended and has tallen to ad 
the fact that mereury tume ire ery 
potsonous and unless propel entila 
means are at hand, the procedure part 
rly troublesome In addition, due 
strictions mothe ust f mereury t will 


probably not be permitted for tl 
tion, 

It is suggested that the old be applies 
DN electrodeposition is i customary isin 


anv of the formulae given in the 1942 Plat 


ing and Finishing Guidebook N.u 


Copper “Creeping” in 
Carburizing 

We are at a loss to explain the followin 

phenomenon experienced in’ pack cat 


ing, and if any reader has some knowled 


of the solution of this problem, hi endit 
of it to Mera Finisuine will be great ip 
preciated 

The Proble Cylinders of approximately 
1” in diameter are copper plated over all 
(no thickness mentioned), aid after platin 

portion of the plate on the ide of the 
evlinder is removed in a centert rinder 


The part ire then pack pulverized and an 


extra heavy case is applied requiring a ng 
exposure to the earburizin temperal 
\ccordin t the inquirer, the copper 
" te creep ward the middl | pin 
m th end durut tI ear " I | 
‘ ind = thi creepin I iff f 
coppel result i nin i t 
sotter tructure of the order. oft , ym I 
Rockwe ( near the point iflected = ob 
reep It i tated that the position 
evlinder during carburizi eem 
effect upon the creepit lift 


Zirconium Plating 
In the October issue of Mera Finisu 
inquiry was made as to whether there is a 
method of depositing coherent coat 
Zirconium 
Mr. Gustaf Soderbers 


of The Udylite ¢ orporation 


technical director 
Detroit. Mich 
has sent us the following information on thi 
subject. 

“T have in my files only one reference to 
electric Zirconium coatings, namely (,erman 
patent No. 625.217 published February 6 
1936. Beginning with line 96, page 4, it read 
as follows: ‘In order to deposit conducting 
small particles, for example, coating — the 
electrode of an electric discharge tube with 
zirconium, powdered zirconium may be 
milled or triturated with acetone and = su 
pended in this manner. It is found that a 


zirconium coating which adheres well to the 


cathode is obtained in one minute it an 
electrode distance of 1 em., using 200 volts 


across the electrodes. ” 














New Solution 
Plate 


New Britain, Conn. 


Copper 


“Centiemen 
| have 


ing to get any 


always experienced difficulty try- 
plate out of the following 


bath when it is first made up. This has 


happened every time we have made up a 
new solution—about 5 times. 


Copper cyanide oz./gal. 


3 
Sodium cyanide 4.5 
Sodium carbonate 2 
Plating is done in a horizontal-type bar 
about 135° F., amperage 300-400, 
with 25 square feet of work. 

At one made up a new 


solution we put In more 


rel, te mp 


time when we 
sodium carbonate 


and it finally plated but it took a long 
time This last time with a new bath, 
we increased the sodium carbonate from 


® oz./gal. to 5 oz./gal. adding 1 oz./gal. 
at a time After the 5 oz. 
took about 8 hours to plate a thickness of 


U.000 (0 on 


were added, it 


steel carburizing. 


Gradually. it takes less and less time with 


parts tor 


f 
until our normal time of 1% 


We then have no trouble 


each load 
hours is reached. 
until an excess of carbonate is formed. 

I would like to know why we are having 
this trouble every time we make up a new 
solution using this formula since it is pub- 
lished formula 
including the “1942 Plating and Finishing 
Guidebook.” 

I should also like to know whether copper 


everywhere as a workable 


carburizing can be done in 


barrels from the Rochelle type copper bath 


plating for 
without too much trouble. 

Yours truly, 

OM Sig 


inswer: The reason for the long time re- 
quired to deposit 0.00075” of copper on 25 
sq. ft. of work with 300:400 amperes can 
be said, in general, to be due to poor cathode 
efficiency. 

The poor efficiency can be due to the 
solution depositing excessive hydrogen. This 
can be caused by one of two things—either 
the composition of the solution or the type 
of metal being plated. For example, some 
metals such as iron castings have a surface 
of such a nature (covered with carbon par- 
ticles) that the hydrogen overvoltage is low; 
in other words, hydrogen deposits in pref- 
erence to copper. 

If the solution has excessive free cyanide, 
the cathode efficiency will be low; that is, 
excessive hydrogen will be deposited. We 
suggest you investigate this angle first as 
it is the simplest and easiest to check. The 
free cyanide can be reduced by adding 
copper cyanide to the solution. 


It will be however, that if the 


found, 
anodes 
(polarize) and the current 


will drop off even though the original volt- 


free cyanide is brought too low, the 


will coat over 


age is maintained. This action can be over- 
come by adding Rochelle salts to the solu- 
tion, up to 6 oz./gal. 

Other possible causes of the trouble are 
impurities in the 


(zine, for exam- 
ple, will produce a serious loss in efficiency) 
and not 


solution 


having the solution adjusted to 


658 


Fails to 


the best pH for work. A Rochelle 
copper solution operates best about pH 12.6. 
The deposit from such a solution is satis- 


your 


factory for work to be selective carburized. 

Other things to check are excessive cur- 
rent going to barrel contacts or stray cur- 
If the tank is 
plain steel, place wire glass plates behind 
the anodes. This will cut off the path taken 
by the current from the anodes to the tank 
and over to the work load. 


rent going into the tank. 


Who Does Lead and/or Iron 
Plating? 

One of the war departments would like 
to have a list of the companies in the United 
States which have facilities for either lead 
plating, iron plating or both. 

Will any 
write to METAI 


company having such facilities 
FINISHING, stating the tank 
capacities and total amperage available for 


these plating operations. 





Patents 











Corrosion Prevention of Iron 
U.S. Pat. 2,294,571. T. P. Remy, Septem- 
ber 1, 1942. A rust preventing composition 
consisting of weak acid for attacking oxides 
with a minimal attack on the metal body 


containing titanium tetrachloride in solu- 

tion. ' 
Example: 
Phosphoric acid 1,400 ce. 
Water 1,500 % 
Ethyl alcohol 730 * 
3utyl alcohol 190 “ 
Hydrogen peroxide 75 2s 
Titanium tetrachloride 40 “ 


Apply to surface and allow to stand until 
While still wet, wash off 
with water and dry. 


rust is removed. 


Pickling Steel 
U. S. Pat, 2,295,204. T. Dockray, Septem- 
ber 8, 1942. A method of pickling cold rolled 
steel strip which comprises immersion in a 
which substantially 5% 
sulfuric acid and substantially 4% of ferric 
sulfate, followed by a sulfuric acid pickle. 


solution contains 


Corrosion Prevention of Iron & Steel 


U. §S. Pat. 2,295,545. W. J. Clifford and 
H. H. Adams (England), assignors to Par- 
ker Rust Proof Co., September 15, 1942. 
\ process for improving the resistance of 
ferrous metals to corrosion, which comprises 
treating with a phosphate coating solution 
in which the coating action is accelerated by 
the presence of a minor amount of an or- 
ganic accelerating compound containing a 
non-ionic nitro group, such as nitrobenzene, 
picric acid and nitrophenol in concentration 
of 0.04 to 0.2%. 


Abrasive Cleaning 


U.S. Pat. 2,301,508. H. T. Blount, assignor 
to Mills-Alloys, Inc., Nov. 10, 1942. A cen- 
trifugal type of abrasive blasting apparatus 
having an abrasive throwing wheel of novel 
design. 
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Corrosion Prevention of Iron, Alum 
and Their Alloys 
U. S. Pat. 2,296,884. J. S. Thomps 
signor to Parker Rust Proof Co.. Sey 
1942. 


the metal surface with a 


A process which consists 


in ty 
solution 
ing as its chief coating chemicals a 
pound of hexavalent chromium. a 


on 
a comp 


comprising an acid radical, and an ox 


agent other than the hexavalent chr 


at least part of one of said ing 


being introduced in acid form. and 


ing the treatment until a visibk r 


produced on the surface of the meta 
which an organic coating is applied 
Example for steel: Immerse for 


utes in a boiling 200 cc. solution to 
was added 4 g. potassium chromate. 1( 


ot hydrofluosilicic acid and 2 g. of ma 
black adh ! 


coating is obtained with this solution. 
claimed. 


nese nitrate. An excellent 


Example for aluminum: Immers: 
minutes in a boiling 200 cc. solution 
which was added Y% g. chromic acid. 
manganese fluosilicate and 2 ¢g. sodium 


trate. 


Plating on Aluminum 

U. S. Pat. 2,297,241. L. Perner (Ger 
many); vested in Alien Property Custodian. 
Sept. 29, 1942. An immersion process for 
the production of a firmly adherent coatin 
of a pure, heavy metal, which is nobler thar 
aluminum and which forms a water-solub| 
silicon-fluoride or boron-fluoride on object 
of aluminum or its alloys, comprising in 
mersion in an aqueous solution of a meta 
silicofluoride or borofluoride until a coati 
of a thickness of the order of about 0.1 mm 
has been produced. A colloid may be add 
to the solution in order to modify th 
ing. 

Example: Almost 
cadmium silicofluoride 


saturated solution 
is diluted with 4 
5 volumes of water. Gelatine, gelatoses, a 
bumoses, dextrine or sulfite lye is added in 
the amount of 2 to 5 parts per thousand 
of solution. The articles are immersed for 
5 to 10 minutes at room temperature. 
Example: An almost saturated solution of 
zinc borofluoride is diluted with 4 
volumes of water. Additions of a heavy 


metal fluoride, say of the metal nickel, iron 


to 5 


copper or tin in the proportion of about 

per 1,000 and of a colloid in the proportio 
of about 5 per thousand of the total liquid 
follow. The solution is used at about 30 


40° C, 


Electrodeposited Iron 

UG. S. Pat. 2296757. J. L. 
signor, by assignments, to 
Metals, Inc., Sept. 22, 1942. 


cally sheet of iron 


Young, 
Plast 
An electrolyt 


mesne 
deposited capable 


maintaining its fine-grained _ electrolyt 
structure when heated to a temperature ex 
ceeding the upper critical, in which tl 


crystalline grains of the deposit are en\ 
oped in a slag of iron oxide and sil 
The deposit is applied to a stripping 

thede using the usual iron plating pract 
and a solution containing silica in suital 


form. 
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Phosphate Coatings 
U. S. Pat. 2,293,779. R. R. Tanner, as- 
agnor to Parker Rust Proof Co., August 25, 
1942. A process which comprises applying 
electrodeposited metallic nickel to a sheet of 
steel, electrodepositing metallic zinc over 
the nickel coating, heating sufficiently to 
some alloying of the nickel and 


proauce 

r 

jinc and thereafter chemically forming a 
phosphate coating on the zinc. The phos- 


phate coating may then be treated with 
hromic acid. 
For alloying the nickel and zinc, a tem- 
perature of 675° F. for 5.5 hours is suff- 
ient. After cooling, the phosphate may be 
:pplied by immersing in the following: 
Solution 1: 


Zinc metal 0.75 parts 


Iron 5.5 
Phosphoric acid, 75% i 
Water, to make 100 ° 
Solution 2: 

Anhydrous zinc nitrate 25 
Zine dihydrogen phosphate 16 “ 
Nitric acid, 42° 4 “a 
Water, to make 100 rs 


To 100 gallons of water are added 25 lb. 
of Solution No. 1 and 35 Ib. of Solution 
No. 2. The articles are immersed for at 
least 5 sec. at 175° F., then rinsed in water 
and given a final rinse in a solution con- 
taining 2 oz./gal. of chromic acid for 10 
seconds at 175° F. Articles treated in this 
manner are claimed to have good corrosion 
resistance and provide improved paint ad- 
herence. 


Bright Nickel 

8, Pet. 2204311: BR. Lind, W. J. 
Harshaw and K. E. Long assignors to The 
Harshaw Chemical Co., August 25, 1942. 
\ddition agents for the production of bright 
and ductile nickel deposits, one selected 
from the group consisting of amino poly aryl 
amine compounds and mixtures of such sub- 
stances in which at least one amino group 
is connected to an aryl group and being 
present in the solution in amounts of the 
order of 2 to 100 mg./l. and the other 
being selected from the group consisting of 
naphthalene sulfonates, the single ring aryl 
sulfonamides and the single ring aryl sulfi- 
mides and mixtures thereof soluble in the 
bath to the extent of at least 0.5 g./l. and 
present in solution in the bath to the extent 
of at least 0.2 g./l., said second type of 
addition agent having no poly aryl amine 
nucleus. 


Example: 
Nickel sulfate 240 g./l. 
Nickel chloride $75 ™ 


Boric acid si5 * 
Sodium lauryl sulfate 0.12 “ 


2, 4, 4’—triaminodiphenylamine 0.01 “ 
Sulfonated naphthalene 40 “ 
pH 3.3 


Bulk Handling Machine 


U. S. Pat. 2,299,965. J. V. Davis, assignor 
to The Udylite Corp., Oct. 27, 1942. A mate- 
tial handling device for articles in bulk 
comprising a plurality of tiltable contain- 
ets which discharge from one into the next 
by gravity. 
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Nickel Anode 


U. S. Pat. 2,297,766. R. O. Hull, assignor 
to E. I. duPont de Nemours & Co., Oct. 6, 
1942. Non-sludging anodes made from cath- 
ode nickel and requiring no deskinning, pro- 
duced by heating the nickel to about 800° C, 
and then immediately quenching to a tem- 
perature below its critical range by im- 
mersing it completely in a bath containing 
about 96% 


a bath containing about 10% by volume of 


by weight of sulfuric acid or in 
20° Baume muriatic acid and 90% by vol- 
ume of concentrated sulfuric acid contain- 


ing about 96° by weight sulfuric acid. 


Corrosion Prevention of Metals 

U. S. Pat. 2.296670. J. S. 
Kk. W. Goodspeed, assignors to Parker Rust 
Proof Co., Sept. 15, 1942. In the art of 
rustproofing and priming metallic 


Thompson & 


surfaces, 
the steps which comprise first obtaining a 
paint coat upon the surfaces and then ap- 
plying an aqueous solution containing one 
of the group consisting of oxalic, chromic or 
phosphoric acids and oxalates, chromates 
and phosphates, and thereafter applying any 
of the usual finish coats. 
Example for magnesium: 
Sodium chromate ............. 100 g./l. 
(Sodium dichromate or a suspension of 
ferric chromate may be used in the 
same amount instead of sodium chro- 
mate.) 


Example for steel: 


Zinc dihydrogen phosphate...... 2 
PE MONE, sos acacisveconsaesas 3 |” 
ND BURNIE Siiic os cd sisicevves as: * 
Copper carbonate .............. 0.01 “ 
ND el abso elvan eindiele ate ables wes 2a =” 


Use as is or dilute 10 times. Air dry and 
bake 1 hour at 275° F. 


lacquer coating. 


Then finish with a 


Brazing Flux 
U.S. Pat. 2,296,442. O. Horowitz, assignor 
to Albert I. Elias, Sept. 22, 1942. A brazing 
flux comprising an alkali borate, an alkali 
acid fluoride, halogenides of cadmium and 
copper and halogenides of alkali metals. 
Example: 
Percentage 


by weight 


Boric acid 10 
RE a ee eer 10 
Potassium acid fluoride.......... 1.5 
Sodium chloride ........ << 6.5 
Potassium chloride ....... see oe 
Lithium chloride ....... aan 1.0 
Cerous eMloride .......%.. vad 5.5 
Cadmium chloride ........... . 8.0 
Cuprous chloride ............... 24 


This flux is claimed to entirely eliminate 


the evolution of noxious fumes and can 
for both 
metals, such as aluminum. 


Effect of 


Platers are 


be used ferrous and non-ferrous 
Impurities 
effects of 


small amounts of impurities on their solu- 


familiar with the 


tions but few realize that minute amounts 
in the copper of their bus-bar and racks 
also have important effects. Before purchas 
ing metal of unknown ancestry, it should 
be considered that only 0.2% of silicon will 
reduce the electrical conductivity of copper 


by 50%. 
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Removing Hydrogen Embrittlement 
U. S. Pat. 2,299,639. J. R. McElhaney, 
assignor to Carnegie-Illinois Steel 
Oct. 20, 1942. 


drogen embrittlement 


Corp., 
The method of removing hy 
from ferrous bodies 
which includes the steps of successively in- 
troducing and removing heat from such bod 
ies a plurality of times so as repeatedly to 
vary the mean thereof, 


mass temperature 


while causing a heat transfer sufhicient to 


vary the mean mass temperature of said 
body through a range of at least 100° F. be 


low the bluing temperature of the body 
Coloring Magnesium 
U. S. Pat. 2,295,842. J. D. Hanawalt & ¢ 
KE. Nelson, assignors to The Dow Chemical 
Co., Sept. 15, 1942. A 
ing thick, adherent, 


sistant dyed coatings on magnesium and its 


method of produ 


strongly corrosion-re 
alloys, having a corrosion rate of not sub 


stantially more than 0.2 mg. per = squars 
centimeter per day, by subjection to the ac 
tion of an aqueous solution at a temperature 
between 85 and 120° C. said solution con 
taining a soluble salt selected from the 
group consisting of chlorides, bromides and 
iodides of the metals located above alumi 
num in the electromotive series of metals 
and a dye soluble therein and noi discharged 
by an alkali, whereby a colored coating is 


produced on said article. Example: 


OGM CUEOTIGS ..ccccvcvecsscse O.1' 
IE ak csccnaeees vies: 100° C. 
(RT Te eee g ae 10 hr. 


The articles are then rinsed and dyed in 
a solution containing by weight 0.1-0.5% of 
\ iolet, 


Alizarin’ Cyannine, etc., by 


a dye such as Safranine, Gentian 
Janus Green, 
immersion for % hr. or more at 85-100° C. 
Coloring Magnesium 
U. S. Pat. 2,295,843. J. D. Hanawalt & 
C. E. Nelson, assignors to The Dow Chemi 
cal Co., Sept. 15, 1942. The 


coating and dyeing a relatively pure mag 


method of 


nesium article having a corrosion rate of 
substantially not more than 0.2 mg. pet 
square centimeter per day, the steps which 
comprise subjecting said article to the a¢ 
tion of a liquid consisting entirely of water 
at a temperature between about 85 and 
100° C. at atmospheric pressure whereby a 
coating is produced on said article, and 
thereafter dyeing the coated article by im 
mersing it in an aqueous solution of a dye 
not discharged by an alkali. 
Why Salts Are Added to Solutions to 

Improve Conductivity 

A current density of 10 amp./sq. ft re 
quires a potential of 2 volts when the anods 
and cathode are one foot apart in a nickel 


If all dissolved 


would find that for the 


solution. matter were to 


be removed, we 


same current density about 250,000 volts 
would be necessary. 
The resistance of conductivity water, as 


this specially purified water is known, is 
so great that one inch of it has a resist 
ance equal to that of a copper wire of th 
same cross sectional area and 632,000,000 
miles in length. 

However, the addition of less than a 
tenth of a thousandth of an ounce to a 


gallon of common salt will increase the 


conductivity almost 300 times. 




















Phe Effect of Copper on Hot-Dip 
Zine Coatings 
(Concluded from page 640) 
the product either in tests in the plant. 


The small 


copper content in the zine coating may, 


or alter leaving the plant. 


therefore. be assumed to have at least 
produced no visible harmful effects, 
been benef ial 


and may have actually 


in so far as corrosion resistance was 
concerned. 

This seems to completely cover all 
of the material available on the sub- 
stated, 


lutely no definite facts have been found 


ject of importance. As abso- 
om the subject anywhere, so that this 
submitted for the 


pose of stimulating some careful ex- 


discussion is pur- 
periments on the actual facts in so fat 


as copper additions in very small 
amounts to zinc coatings is concerned. 
As a summary and final statement it 
would appear that the very best prod- 
uct that can be produced is a galvan- 
ized product with a copper-bearing 
steel base metal, a copper bearing zinc 
coating, a weight of zinc coating that 
is the heaviest consistent with the pur- 
pose for which the galvanized product 
is to be used, and’ finally the highest 
skill in galvanizing technique in apply 
ing the zine coating. 

Research experiments conducted by 
the American Society for ‘Testing 
Materials on zine coatings with copper, 
and on base metals without copper, 
and with copper, should furnish an ex 
cellent field for 
to improve the qualities of corrosion 

The tech- 
that 


will per haps he 


future investigations 


resistance of zinc coatings. 


nical literature indicates small 
additions to the zine 
as valuable in adding to corrosion re- 
sistance as small additions of copper 
to steel. It certainly appears to be the 
next logical direction for research in- 
vestigations to improve the quality and 
corrosion resistance of hot-dipped zine 


coatings. 


Bibliography of Copper in Zine 
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The Sse are 


Table 65—Spiegel. 

5. A series of 11 articles which were pub- 
lished in the American Metal Market under 
the title of “The Action of 
Molten Zine at and above Zincing (Galvan- 
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Publishing Co., 330 West 42nd Street, New 
York, N. Y., p. 101. 
18. “A Practical Trial of Roofing Sheets of 
Copper Steels and Other Materials,” by Sir 
Robert Hadfield. Steel, May 24, 1937, p. 70. 


160 Front Street, 


Heinz Bablik. En- 
East 46th Street, 





The gold bars owned by the United States 
Government, and which are in storage, are 
about the size of a common brick. They are 
6% x 3% x 1% inches, and each contains 
approximately 400 Troy ounces of gold. 
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Charles H. Proctor Dies 


Charles H. Proctor. founder a) 
former president of the American Ek 


troplaters’ Society, passed away 





' 


December 3rd after a long illness. He 


was 77 years old. 


Mr. Proctor was a pioneer in th 
finishing field and remained one 
death. 
Birmingham, England, in 1866. hi 
tered industrial work at the age of 


its leaders until his Born 


In 1881. he came to the United States 


and worked as foreman plate: 
various manufacturing companies. | 
1912 he joined the Roessle1 


lacher 


and H iss 
Chemical Company as ele 
troplating expert and remained throu 
their absorption by the Du Pont ¢ 


May Ist. 1930. He 


pany on retire 


in 1933. 

In 1909, Mr. Proctor 
AES from an idea suggested to h 
by the “Shop Problems” 


in Metal Industry. now Metal Fu 


ing, of which he was an _ associ 
editor for many years. In foundi 
this group, it was his intention 
gather together all manufactur 


platers and manufacturers and selle: 
of plating supplies in order that th: 


might discuss their problems 


mutually advantageous  educatior 
basis. 
In memory of his wife who d 


, 


several years ago, in 1937 Mr. Pro 
established the Herminie Dorot! 
Proctor Memorial Award of $10 
for the best paper read at the A 
convention each year. 

Surviving are a daughter, Mrs. 
Proctor Preston, and two sons, Ed 
and Harry Proctor. 


December, 1' 


founded the 


departme nt 





) oem 














Continuous Parkerizer 


\N. Ransohoff, Ine., Cincinnati, Ohio, 
ikers of equipment for the surface treat 
ne of metals, exhibited the continuous 
Parkerizer illustrated at the National Metals 
Exposition held in Cleveland in October. 

The machine, a complete Parkerizing unit, 
was in operation at the Exposition and was 
lemonstrated by experts from the plant. 

This machine eliminates manual labor in 
itting work through Parkerizing, rinsing, 
hromic acid rinsing, biowoff, oil dipping 
ind drying The drum, p tented by N, Ran 
sohoff, Inc.. is built to hold a level of 
quid within approximately three inches 
f the center which insures complete sub 

sion of the work and permits continu- 


without 








is circulation of the Parkerizing solution 


agitation between the drum = and 


heating tank. 


This Parkerizer can he arranged for 
team or gas heating. Full details of this 
whine as well as of their complete line 


cleaning machinery may be obtained by 


writing the Ransohoff Company, 





Continuous Parkerizer. 


Anhydrous Sodium Metasilicate 


sodium 
Ander 


plants has been announced by the 


[he manufacture of anhydrous 


metasilicate at its Chester, Pa., and 
son, Ind., 


Philadelphia Quartz Company, Philadelphia. 


This product is called “Metso Anhydrous,” 
latest member of their line of “Metso” 
cleaners. It is a technical grade of anhy- 


drous sodium metasilicate, NasSiO,, without 


water of crystallization. 


White 


metasilicate is 


and free-flowing, the anhydrous 


specially sized to reduce 


dustiness and to permit ready solubility. 


Of primary interest to fabricators of clean- 
ing compounds for special purposes is its 


compatibility with soap, wetting agents, and 


METAL FINISHING, 





December, 


such as caus soda and phos 


phate of da 
Commercial quantities are now being 
packed in wax lined barrels and fibre drums. 
‘6 Weeks eae 
“Roto” Finishing Processes 


May- 


announced 


Crown Rheostat & Supply Co., 1910 


pole Avenue, Chicago. Il. have 


equipment for complete roto finishing of 
metal parts. By the use of this equipment 
such operations as burring, grinding, hon 
ing, polishing and buffing are claimed to be 


done readily on a large variety of products 
and different types of base metals 

One machine used and illustrated here 
with is the wet roto machine which con 
tains two water-tight compartments and 
decors Three distinct operations —grinding, 
honing and coloring—are used either singly 
or in combination to produce the desired 


finish The grinder operation may be con 
sidered equivalent to polishing and is done 
to remove spinning, drawing and variou 


die marks is well as tor de burrin The 


honing operation is to further smoothen and 


brighten the work and the final coloring 
operation is to produce a_ brilliant lustre 
The machine for wet roto finishing must 
be located near good sewer drainage, of 
cCouUurst 

The dry finishing machine, also illus 
trated, consists of two steel reinforced hard 


wood cylinders equipped with a motor hay 


ing 1 magnets brake hol yppin the 
evlinders mn any desired position Keach 
‘ inde! is two compartments, ¢ ich with 
separate door so that four different batches 
of work can b run at the same time thus 

onding separating of parts when finished, 
this equipment is recommended tor ae 
burrit is well as for producit a brilliant 
finish on small part 

lo complete the necessary equipment, the 
company also offers a centrifugal dryer 
which Is staied to) =6Treplace sawadust ind 
compressed air drying of small parts. The 
dryer has a heavy base with welded con 


struction to obviate 
bolts 


the drying 


possible loosening ol 
When 


heating 


vibration 
difheult. a 


and screws due to 


problem is 


unit can be installed to deliver warm air at 
the rate of 450 cubic feet per minute by 
means of a blower 


illustrated booklet describ 


ing the various roto finishing machines and 


An eight-page 


giving specifications on the same is avail- 


able from the company. 
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Burring Compound 


KE. Reed Burns Manufacturing ¢ orporal 


LO Withers Brooklyn, N.Y ire Ul 


Street 


manulacturers of ao burrin compound a 
signed for use with then polishin wl 
and brushes 

The compound ts ce ned to cut off b 
and sharp edges quickly { used espe 
cially in chamle ring ar teeth and enerary 
in aireralt parts or machine tool production 

Kither a tampteo bristle brush, preterably 
ol treated, or the conventional type hara 
stitched wheel may be used with tl mate 
rial The brush method uggested = fo 


work which is irregular in shape or whiel 


has spots which are awkward to reach. The 


wheel method ts excellent for flat work an 
large areas kor uch worl i threaded 
parts, a special rade ot extra fin rit 
with a tacky binder for use on wire brushe 


recommended 
Vhe binder in the 


emulsihable and 


burrin compotina 


will wash easily either by 


the degreaser method or in regular cleanin 


olutions 





Professional 
Directory 








Platers Technical 


Electroplating and Chemical Engineers 


Service Co. 


$9 E. 4th St., N. Y. ( ORchard 4-1778 








G. B. HOGABOOM JR. & CO. 
Consulting Chemical Engineers 
ALT PRAY rESTING —- CERTIFIED 
rO MEET LR MY ) AVY PEC] 
FICATION | 


rf 


14 East Kinney St. Newark, N. J. 








JOSEPH B. KUSHNER, Ch.E. 
Vetal Finishing Consultant 


War plating plants designed and stream 
lined for 


LA 4-9794 


production. 
233 W. 26th St. 
New York City 


increas¢ d 
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: 
® As the material is absol 


n -ontaminate 


by acid or any other 


Two Miccro Supreme Stop-Off Lac- 
quers—HR-302 (Red) and HB-401 
(Black)—have proved by every test 
to be the most effective materials 
ever used for masking parts for 
hard chromium plating. They offer 
all of these characteristics: 





tive substance, there is no pos- 
sibility of etching in precision, 
lapped or super-finished ma- 
chine parts. 


® Provide greater dielectric 
strength. 


® When used in heavy de- 
posits, there is no breakdown 
r electrolytic action. 
® Resist not only plating solu- 
tions but also cleaning agents 
sed prior to plating. 


® Have no toxic properties. 
an be used without ventilat- 
yj systems, etc 

® Also suited for coating 
permanent, hard plating racks. 


WRITE FOR FULL DETAILS 


Developed and Manufactured by Experienced Platers 


MICHIGAN CHROME & CHEMICAL CO. 


¢348 EAST JEFFERSON 


DETROIT, MICHIGAN 





Quenching and Drying 
Mechanism 


The Salem Engineering Company, Salem, 
Ohio, have announced the development of 
a new mechanism for drying and quenching 





Quencher and Dryer. 


to be used in connection with their anneal- 
ing furnaces. 

Materials may be charged into the Salix 
Dryer (as this machine is called) by means 
of the individual feeder equipment, or the 
dryer may be used in connection with a 
continuous line of other equipment. 


Materials are conveyed through the dryer 
by means of an internal spiral screw which 
deposits them at the opposite end from 
which they are received. The materials are 
tumbled as they are dried. The drying is 
accomplished by hot air blown into the in- 
terior of the perforated drying drum; hence, 
the hot air comes in direct contact with 
the parts as they are passing through. 


The dryer is complete with automatic tem- 
perature control, variable speed drive, etc. 
This drying mechanism may be designed 
and built for a wide variety of products 
where temperature requirements approximate 
400° F. Patent is applied for. 
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New Pot-Type Salt Bath Fy, 





A new. electric ,pot-type 





lurnace 





as the Falcon High Temperatur: ~. 
Furnace, has been dev loped by 
Swoboda, Inc., 164 Thirteenth s 
Brighton, Pa., for cyanide hard: 
tool steel products. Designed fo, 
tion work and general shop heat t j 

this versatile furnace is not onl, : 
for cyanide hardening but also { 
thermal hardening as well. Its oper 
temperature is 1650° F. In addition, its } , 
precision controls permit the operation 


furnace at low temperatures for temp 


This salt bath furnace is provided | 
throttling-type automatic controls, incly i I 
a potentiometer-type control pyrometer w , p 
an input regulator. A contactor is a 
provided for carrying the furnace load 

The furnace casing is of steel wit] 
alloy pot which is suspended from the ca 
into the furnace chamber by means 
heavy cast intermediate ring. The pot din | 
sions are 16” I.D. x 18” deep. The hea 
elements are supported in open face gro: : 
in high grade refractory heater plates. Brick s 
and block type heat insulation is . I 
throughout. The hinged, swinging-type cover q I 
is easy to operate. 

Terminals are brought out through , 
casing into an enclosed terminal box locat a t 
on the back of the housing so that tl 4 , 
are no exposed electrical connections at any : 
point on the furnace. Capacity of the 
is 30 k.w., 220 volts, single phase curré 
It can also be connected for use on 3-pha q I 
current. : 

| 
if I 
Abrasive Belt Polishing Machines a4 

Divine Brothers Co., Utica, N. Y., are a 

the manufacturers of the DBX abrasive belt Be 


polishing machine. 4 

The machine is built as a complete unit, 
with all the controls located at the front 
within easy reach so that it is never neces 
sary for the operator to leave his position 
to make adjustments for belt tracking or k 
tightening. 

The upper control rotates the idler pulley ; 
adjusting the tracking of the belt by aligni 
the wheels. The lower control convenient 
adjusts the belt tension as required 
moving a _ screw-operated counterweight 
With this positive counterweighting, using 
no springs, the mechanism is so designed 
that there is no need for any belt tensior 
device to ride on the coated face of tl 
abrasive belt. 

All moving parts are accurately machined | 
to assure alignment, ease of adjustment a! 
vibrationless operation. The idler pull 
is mounted on sealed ball bearings whic! 
are lubricated *. the factory for life 
require no further attention. All mode! 

DBX abrasive belt polishing machines 
standard with right hand backstand 
hood. A left hand backstand and hood 
also be furnished to make both sides of t 
machine usable. 
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Pumps 


723 E. Milwaukee Ave., 
Bulletin Hy-2 


hydraulic vane 


Hydraulic Vane 


| ra-Motive Inc.. 
Detroit, Mich., 


ssing variable 


have issued 
delivery 
standard 


- s which have mountings to 


p t them to be used as replacements for 
pumps on existing equipment. 


bulletin contains an illustration of a 


m of the type of Dual-Vane arrange 
ment which, it is claimed, eliminates over- 
heating, reduces wear and permits long 


period operation at excessive pressures. 


Wartime Maintenance Digest 


Oakite Products, Inc., 18 Thames St., N. Y. 
C.. have issued an 8 page digest which con- 
cisely describes how new, time-saving clean- 
ing materials, de-scaling methods and re 
lated techniques are helping metal-working 
plants solve the wartime problems of con- 
serving manpower, shortening equipment 
shut-down time and stepping up efficiency 
in handling 41 vitally important, commonly 
maintenance, plant 


recurring equipment 


housekeeping and sanitation jobs. 


Prepared in data sheet form for con 


venient, quick reference, this wartime main 
tenance guide outlines on each cleaning or 
related job discussed (1) the material used, 
(2) the method followed, (3) time saved, 


(4) fire or other hazards eliminated, and 


(5) other advantages gained essential to 


increasing operating efficiency as well as 
securing greater output and longer service 
from existing production, processing and 
power equipment and machines. 


Copies are available free on request. 





A DIGEST OF 


4 


wisentis! maretenaace jobs generally 


performed m tacteries and mills 





and on which Oahite materials ae 
being successtully esed to speed 
ap thes essential werk comerve man 
power, and get more service out of 
existing equipment and machines 





Maintenance Digest 


Rosin Type Soap 
The first of a series of reports on the use 
industries has 


ot “Dresinate” in specific 


been made in a booklet ju: issued by Her- 
cules Powder Company for metal cleaning. 

Dresinate, the neutral sodium salt of se 
lected rosins, is described as a dry, free- 
flowing powder, with each particle water- 
soluble. Its uses for metal cleaning com- 
pounds are set forth in the booklet, which 
includes comparison tables and photographs 
of metal surfaces tested. 


The laboratory photographs compare the 
action of Dresinate on metal with that of 
a standard cleaner, both in the electrolytic 
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for this Bottleneck Buster! 











@ To win our share of this war 
we've got to tighten up—toughen 
up. We’ve got to funnel the work 
of three hours into one. Today 
production finishing require- 
ments become more and more 
critical. The demand for speed 
and more speed becomes more 
insistent. That’s why it is im- 
perative to leave no stone un- 
turned to find the finishing 
materials and methods that will 
push your production up to the 
peak you have to hit and keep it 
there. 


It will pay you to learn 
McAleer metal mate- 


rials and methods are performing 


why 
finishing 


such outstanding service for the 
leaders in your industry today— 
and, more important, how similar 


method and in a bath of alkaline solution 
at 90° C. for ten minutes. Other photographs 


compare the wetting action on powdered 


alkali 


action of a 


coal of a straight 

(TSP) solution, as against the 

Dresinate-fortified alkali. 
The booklet, issued by the 


Chemical 


three per cent 


Paper Makers 
Department, explains that Dresi 
nate, in its various types, produces rapid 
wetting of surfaces, emulsifies oils, greases, 


and other types of dirt removable. with 


alkaline cleaners, and maintains the soil in 


suspension to assure a thorough rinsing 
action. It also makes possible a_replace- 
ment of solvent baths hy alkaline baths. 


Ample supplies of Dresinate without pres- 
ent priority restrictions are said to be avail 
able. 
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McALEER MANUFACTURING CO. 


materials and methods can solve 
your metal finishing problems. 


MeAleer will with you— 
recommend ‘“‘tailored-to-fit-the- 


work 


job” materials and methods— 
and then follow through as 


needed, The value of this service 
is already written in the finishing 
production records of many 
manufacturers who are working 
today under greater pressure than 


ever before. MecAleer’s Finishing 


Engineers and laboratory staff 
have helped them bust some 
pretty tough production bottle- 


necks ... and usually with a plus 


of increased production, better 
finish and lower operating costs. 
It’s the kind of a job we want to 


do for you. 


Carbon Brushes 


The Keystone Carbon Co Ine 


catalogue’ and 


price list on their 


Slip-ring and commutator type brushes are 


shown and complete specifications 


types and price ranges are given 


Fire Extinguisher Maintenance 


Pyrene Manufacturing Co., 560 
Ave., Newark, N. J.. 
folder 


Recharging and 


have issued 


entitled “Directions for 
Extinguishers.” 
The folder may be obtained upon 


from the company. 


MICHIGAN 


Saint 


Marys, Pa., have issued a 24 page illustrated 


line of 
metal-graphite and carbon graphite brushes 


Belmont 


Inspec ting, 
Maintaining Portable 


request 
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CLEANING ALUMINUM 
AND ALUMINUM ALLOYS 











¢ Wyandotte Research has developed two degreasing and 
cleaning compounds for this sensitive metal, neither of which 


will attack or etch the metal in any manner. 


bad Wyandotte Light Alloy No. T—A powder (low in silicate ) 


for cleaning prior to anodizing. Rapid in cleaning action. 


ig 
Triple A in rinsibility — equally applicable to castings, 


sheets, ete. 


© Wyandotte MK-50 —A liquid solvent detergent used in 
power washers for cleaning between machining operations and 
prior to inspection. It is neutral, and paint can be applied over 


it. From 50% to 60% less costly than chlorinated solvents. 


¢ Wyandotte Service Representatives are skilled in solving 
cleaning problems of all kinds. They are constantly finding 
short cuts and helping to eliminate cleaning bottlenecks. A 


call for their assistance places you under no obligation. 


andolte 


Ree * Be 


SERVICE REPRESENTATIVES IN 88 CITIES 





THE J.B. FORD SALES COMPANY, WYANDOTTE, MICHIGAN 
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Hartford: 


Companies Engaged in So! 
Recovery Service 


Due to the great interest i; 
( very, we are publishing nerew 


companies which, according to the | 


Salvage section, Conservatior 1) 5 
the War Productio: Board. ha 
for reclaiming spent or contami 


ents or oils: 
Cal fornia 


Solvents Recovery Services 
446 North Eucalyptus Ave. 


Inglewood. Calif 


California Flaxseed Products Cy 
3135 East 26th St. 


Los Angeles, Calif 


Leon Finch, Ltd. 
728 East 59th St 


Los Angeles, Calif. 


National Solvent & Aluminum ( 
106 West College St 
Los Angeles, Calif. 


S. P. Reclaiming Company 
3540 Emery St 


Los Angeles, Calif. 


Dorward & Sons Company 
260 California St 


San Francisco, Calif 


Connecticut 


Eastern Oil Refining Company 
Wallingford, Conn. 


liljnois 


Standard Fruit Products Company 
101 North Paulina St. 
Chicago, Ill. 


Indiana 


American Chemical Service 
95 Industrial Road 


Hammond, Ind. 


Hlammond Chemical Service § 
241 Brunswick St. 4 


Hammond, Ind. 


Brace Engineering Co 
547 S. Belmont St 


Indianapolis, Ind. 


K ansas 


Noble Processing Company 
320 Fourth National Bank Building 
Wichita, Kans. 


Kentucky 


Kentucky Color & Chemical Company 
600 North 34th St. 
Louisville, Ky 


Vassachusetts 


Roblyn Oil Company 
70-88 Freeport St. 
Boston, Mass. 
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ex Leather Company 


Mass. 





nster, 


irn Degreasing Company 


\ irn, Mass. 





gan 





Laboratories 


Arbor, Mich. 


ble Color ¢ ompany 
7 E. Grand Blvd. 









Detroit, Mich. 
Industrial Reclaimers Company 
9827 Fort St. W. 

Detroit, Mich. 





U. S. Chemical Company 


15444 E. Nine Mile Road 
East Detroit, Mich. 




















Vissourt 


United Solvent Service Company 
1100 Santa Fe St. 
Kansas City, Mo. 


Vew Jersey 





Franco-American Chemical Works 


Carlstadt, N. J. 















Woburn Degreasing Company 


Harrison, N. J. 








Nord & Company 
868 Broad St. 
Newark, N. J. 


Solvents Recovery Service 
1019 Broad Street 
Newark, N. J. 










Inc. 





Yeast Products, 
35 Eighth St. 
Passaic, N. J. 






Veu ) ork 





Glyeo Products, Inc. 
230 King St. 


Brooklyn, N. Y. 













Allen E. Rogers Corp. 
Cooper Ave. & Dry Harbor Road 
Glendale, L. I., N. Y. 


Fulton Process & Chemical Corp. 
97 Second St. 


Gloversville, N. Y. 


lriplex Oil Refining Company 
37-80 Review Ave. 
Long Island City, N. Y. 


George , a Booth 
76 Robinson St. 
North Tonawanda, N. Y. 








Condor Solvents 
20 E. 41st St. 
New York, N. Y. 


In case there are any companies engaged 
in refining or reclaiming used _ industrial 
solvents which are not listed here, if they 





dresses, we shall add them to this list. 














THE 
NEW HAVEN 





COMPANY 
CONNECTICUT 














will kindly send us their names and ad- 





McKeon’'s 
Liguid Seelphur 


STRIPS COPPER PLATING 


after 


SELECTIVE CARBURIZING 


SULPHUR PRODUCTS CO. 


Greensbur Pa. 
£> 


(Service? Sure.) 
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%& COWLES PC CLEANER can be regulated to etch 


an aluminum surface in any degree from a mirror 
light “‘no-etch” to a caustic etch for painting, with- 


out subsequent pitting even after hours of exposure. 


If you are cleaning aluminum for spot welding or 


any other purpose, write for our recommendations. 


THE COWLES DETERGENT CO. 


7016 EUCLID AVE. METAL CLEANING DEPT CLEVELAND, OHIO 

















LABOR-SAVING FAST a | erm ec Al cs 
BANSHEE EQUIPMENT FOR THE THOROUGH ; 
FACE .cMENT nis cee 
SUPT TREPY of met ECONOMICAL. 


Your “first aid’ to 
preparing products 
and parts for proc- 
esses which require a 
really clean surface, 
Unsurpassed for 





Washing 
Rinsing 
Drying 

Parkerizing 
Burnishing 
Rustproofing 
Sawdust-Polishing 


Find out how § for 





normal o1 special 
Conveyor type washing, rinsing, rustproofing machine for handling purposes. Ask the 
projectiles after machining and before painting. Projectiles are im RANSOHOFF EN- 
sloping position to insure thorough washing and draining inside GINEERS. 


projectile. 


Township & Big 4 RR 
N. RANSOHOFF, Inc. cincinnati, on!0 











Tin-Base Bearing Metals 

The Tin Research Institute's 
No. 111 records a comprehensive st 
factors govering the adhesion 
bearing alloys to various backin, : M 
including steel, bronze, copper, 19; 
cast iron. The results of this i, 
were first reported in the Jour; 
Institute of Metals Vol. 68, 1942. ; 
by W. T. Pell-Walpole, B.Sc.. Ph.D 
Prytherch, B.Sc. and B. Chalme; 
Ph.D. 

The conditions for obtaining effici: 
are considered, and the many fa i? 
fecting these conditions in manuf 
operations are examined. Many t 
described which indicate the most 
methods of preparing and tinning th . sn 
ing shell, and of casting and cooli; ] ul 
lining. The results of thousands be 
vidual tests show the effects of variat va 
alloy composition, mould design, 1 
ture of metal and mould, and rate 
rection of cooling, in relation to bot! 
pouring and die-casting and als 
trifugal methods of production. Th 
played by shrinkage cavities at or near 
bond is also examined, and methods 
operation are suggested by which this troy 
may be avoided. 

Copies of this paper may be obtained | 
of charge from the Tin Research Instit 
Fraser Road, Greenford, Middlesex 


Pressure Piping Code ; i 

The American Standards Association | . 
announced approval of the 1942 revision : ' 
the American Standard “Code for Pressur : 
Piping” (B31.1). The first edition of t 5 
Code was approved in 1935. t 

This standard covers power piping, 
and air piping, oil piping, district heatir 
piping, refrigeration piping, fabricaton de 
tails, materials and identification. 





New Books 





Classified Directory. Seventh Editior 
Association of Consulting Chemists 
Chemical Engineers, Inc., 50 East 41st Str 
New York. 1942-43. Size 84%” x 10% 
pp. and appendices. Secured free of cha 
upon application to Association. 

This directory describes the organizati 
and services of consultants and consult 
laboratories in the chemical field. It 
discusses the Association itself—its purp: 
by-laws and code of ethics. 

In the main, however, the book is d: 
to one-page statements by each membet 
scriptive of the scope, functions, activ 
and qualifications of his organizati 
well as of himself. 

Appended are geographical and alp! 
cal listings of the members. A fe 
supplement consists of the “key 5! 
which make for easy reference by t! 
of work desired. 





ture and Properties of Alloys. By R. 
k and Arthur Phillips. Published by 
w-Hill Book Company, Inc., 330 W. 
st. New York, N. Y. Size 614” x 
227 pages. Price $2.50. 
book covers a narrow field of physi- 
tallurgy and deals almost exclusively 
ce correlation of structures of metals 
loys with phase diagrams. 
tools required by the metallurgist are 
t discussed rather briefly. Following this, 


pter is devoted to commercially pure 


n outstanding feature of the book which 

{ make the subject matter more readily 

erstandable is the inclusion of many 

beautiful photomicrographs to illustrate the 
various features discussed in the text. 

Plastic deformation is then given concisé 
treatment. The balance of the book is con 
cerned largely with individual alloys illus- 
trating various phase structures. The cop- 
per nickel system is used to illustrate 
solid solutions. The lead-antimony system 
illustrates eutectic alloy formation with lim- 
ited solid solubility. 

[he section on age hardening as noted, 
for example, with aluminum alloys is par- 
ticularly good, and here again the use of 
clear photomicrographs adds materially to 
the understanding of the subject. The cop- 
per-zinc alloys are used to illustrate vari- 
ous phase transformations. Unfortunately, 
this chapter was given relatively scant treat- 
ment, 

The balance of the book is devoted largely 
to iron-carbon alloys with only very lim- 
ited attention to alloy steels. Monotectics 
such as copper-lead, silver-nickel and alu- 
minum-cadmium are treated briefly. 

The book in the main is very well done 
but suffers in many spots from brevity and 
it is hoped that the authors may some day 
expand this treatment of alloys to publish 
a much needed comprehensive text on the 
subject. The book should fill a unique and 
valuable place in the literature of physical 


metallurgy —W.R.M. 


‘Electric Welding. By M. S, Matteson. 
1942. Published by The Bruce Publishing 
Co., 540 N. Milwaukee Street, Milwaukee, 
Wis. Size 834” x 1134”. 32 pages. Price 50c. 

Mr. Matteson is an instructor in the 
Boys’ Technical High School in Milwaukee 
and this presentation of his subject has the 
simple step-by-step form of a series of class 
lectures. 

The book opens with a brief history of 
electric welding and some preliminary data. 
It then discusses welding in 24 separate 
units considering the elements of equipment, 
procedure and general information in each 
case, 


Amply illustrated with diagrams and 
photographs, this book should prove as in- 
teresting a reference to the experienced 
Operator as it is a text for the embryo 
welder. 





This new Price List of Laboratory Chemicals 
is more than a catalog. It breathes the spirit 
of Harshaw service and gives flashes of some 


accomplishments toward meriting the statement 


. .a@ gram or a thousand pounds. . . ultra 


pure or raw materials . . . if it’s chemical 


or even bearing on things chemical . . 


Harshaw has it . . . and as near as your 


telephone 


Write or phone for your copy of this book 


THE HARSHAW CHEMICAL COMPANY 
Cleveland, Ohio, and Principal Cities 


ZINC 


SOLUTIONS & 
DEPOSITS 


Controlled with simple direct 
reading test sets. 





Sets for other solutions and deposits 
also available 


Write for Leaflets 


KOCOUR CO. 


4720 S. CHRISTIANA AVE. 
CHICAGO 
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4 4A CEMENT and THINNER 3. Substitute for Glue. NO WORR 


We will be pleesed to recommend proper methods 


Haverhill, Mass. 





Tet ws pout problem ond samples of compounds, rouges or cement will be sent 
“AMPLE STOCKS TO TAKE CARE OF OUR TRADE” 


HARRISON and COMPANY 
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Chemical Ane 


Churchill and R. W. Bride a 
Size: 514 x 8 ; 116 pag 
by Aluminum Company t{ A 
burgh, Pa. Price: 0 
Methods for analysis 
aluminum alloys are broug 
Methods are given for deter: 
purities, commonly alloved 
less common elements suc! 
beryllium, cerium, strontium. 
nium and vanadium. 
Tin Solders. Second Editior 
Nightingale and O. F. Hudsoy 
by Chemical Publishing Co 
King St., Brooklyn, N. Y.: 1942 
Price: $2.75. 
The first edition of this 
properties of tin solders and s 
by Nightingale has been revised 
sen to include later data, esp 
results of some more recent 
Part I of the book. Part Il 
stantially unchanged. 
This edition includes the 
of lead-tin and lead-tin-antimony 
their structure and physical prope 
well as the strength of variou 
joints and the factors which a 
Part II, as in the first 
with practical soldering, the 
solders and solder specificat 
Grinding Instruction Aids 
Vorton Co., Worcester. Ma 3 
lished a colored leaflet 
‘Know How’ of Grindir 
scriptive of their instruction 
ing operations | 
The seventeen different 
with the various phases g 
may be secured through the con E 
discussed. The special motion p 
ind the week-long practica 
course, both of which also ar 
free of charge are discussed 
A coupon suitable for f 
services as well as “Grits and ( F 
a monthly magazine, is provided 8 
‘ 
Cleaning Compounds 
Magnuson Products Corp., 50 ¢ 
Brooklyn, N. Y., have issued a f 
trating the use of “Permag™ cleat 
pounds in many industries \\ 
A resume of typical cases ha 
their service specialists is included 
Polishing and Buffing Wheel: 
The Matchless Metal Polish ¢ 
19 Place, Chicago and Glen Ridg 
have issued a 28-page catalogue | 
ing and buffing wheels. Bobs, but 
ings, discs, flanges, glue, leat! | 


polishing wheels, rakes, shapes al 


re conside red. 
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Associations 
and Societies 


—_ 


Electrochemical Society 





ectrochemical Society, Ine., an 
uture meetings as follows: Pitts 
\pril 7, 8, 9 and 10, 1943. Topics: 
tic Control of Industrial Proc 
; nd “Dielectrics”. New York City, 
0) 13, 14, 15 and 16, 1943. Topies: 
Organic Chemistry” and “Unusual 
in Electroplating.” Milwaukee, 
. 13, 14 and 15, 1944. 
(merican Electroplaters’ 
Society 
\l ids for securing a good bond between 
iting applied by the painter and the 
sting applied by the plater were discussed 
extemporaneous talk delivered at the 
\ovember 11 meeting of Los Angeles Branch, 
\ES. by Harold Acker. chief chemist, VW. P. 
iller Co., Los Angeles. 
Mr Acker stated that the difheulties 
ily encountered with a finish are in 
ratio to how the surface has been 
pplied. Referring to the treatment of dis 
imilar metals, he declared that the aircraft 
istry is a notable example of an industry 
ch has made considerable progress in 


e proper treatment of dissimilar metals. 


le reviewed the progress) which has 
ken place since thé aircraft industry in 

29 began moving away from the use of 
wood in preference to metals. The speaker 

o discussed the aircraft industry's prac- 

es for protecting aluminum with anodizing 
ud the trend from cadmium to = zinc, 
herever practical. 

“Paint materials are actually organic coat- 
gs,” said Mr. Acker. “The painter and the 
ectroplater must cooperate effectively in 
e future. This is imperative. If they do so, 
rogress in metal finishing will be attended 
y fewer difficulties than in the past.” 

In conclusion the speaker touched upon 

umazing developments which have o« 
rred in the plastics field during the past 
ear, or, roughly, since the outbreak of wat 
th Japan. He predicted that some phases 
developments in the plastics industry will 
vitably find an echo in the finishing field; 
istic plating, for instance. 

\ general discussion of the advantages and 
sadvantages of bright dipping following 
idmium was held after the main talk had 
een cone luded. 

Fred Maurer, who as process engineer for 
e General Electric Co. in Ontario, Calif., 
resented several excellent technical papers 
before the branch in recent years, gave a 
brief talk on the functions and duties of the 
Plant Protection Division of the Chemical 
Warfare Service, with which he now is 
serving as a first lieutenant. 

Branch President Emmette R. Holman 
ippointed Marcus Rynkofs to serve as chair- 
man of the arrangements committee for 
he 1943 annual educational session which 
gas rationing, tire shortages and other war- 
lime factors permitting—will be held some 
time in March, probably at the Los Angeles 
Breakfast Club. 


METAL 





Crown Pick-up Unit 





.. . MACHINE... 


A UNIT TYPE TRANSFER CAPABLE OF 
HANDLING SEVERAL TANKS 
AT ONE TIME. 


...USE... 


FOR A SERIES OF OPERATIONS WHERE THE WORK 
MUST PASS THROUGH SEVERAL TANKS, AS 
THE CLEANING AND RINSING OPERA- 
TIONS, FOR A SEMI-AUTOMATIC 
PLATING TANK. 


CROWN RHEOSTAT & SUPPLY CO. 
1910 MAYPOLE AVENUE ~=—:-:_—s:-:_~——s CHICAGO, ILLINOIS 











BLACK-MAGIC 


“Chemical-reaction salt-baths”’ 





Government approved as final finish on small arms and ammunition, 
also as undercoat or bond for phenolic varnishes and synthetic lacquers 


BLACK-MAGIC processes for copper, bronze, zinc, iron and all steels 
except stainless. 


WITCH-DIP a wax base final finish which inhibits rust. 
Write for portfolio of complete information. 


MITCHELL-BRADFORD CHEMICAL CO. 
BRIDGEPORT, CONN. 


bs atuttestnoe 
A. R. Purdy Co. Inc., New York City 
Universal Paint & Varnish Co., Cleve- 


Clarence Gush, 1218 Olive St., St. Lovis, 


o. 
land, Ohio A. J. Walch, 35 E. Wacker Drive, Chi- 

Henry Steinhaus & Co., Milwaukee, Wis. cago, Ill. 

Knight Research & Mfg. Co., Buf- Lea Manufacturine Co., Waterbury, Conn. 
falo, N. Y. A. J. Hereford, Glenn Bldg., Atlanta, Ga. 


Wm. H. Price, Jr. (Divisional Mgr.), 2908 Rising Sun Rd., Ardmore, Pa. 
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From California 
By Fred Herr 
Tom F. McGuire, sales engineer for Maas 
& Waldstein’s Pacific coast branch for the 


News 


past 15 years, has transferred to the An 
drew Brown Co., lacquer firm, 5431 River 
side Drive, Los Angeles, where he is serving 


i i process engineer 


Bruno H. Schindler, former plating room 
superintendent for the Weiser Manufactur 
ing Co., hardware specialty makers, is now 
foundry superintendent for the Studebaker 
Corp., at Los Angeles 


Varcus Rynkofs, president, Liberty Plat 
ing Co., 525 North LaBrea Ave., Los Angeles, 
suffered a heart attack on November 14 
which necessitated a reduction of the some 
what strenuous sshedule under which he 
has been operating recently. Mr. Rynkofs’ 


efficient staff is composed of his wife, Mrs. 
Mary Rynkofs, who handles the office, and 
his son, Stanley, who is the plating shop 


uperintendent 


This company is doing considerable finish 
ing of plumbing items for housing projects 
built for Henry Kaiser’s $20,000,000 steel 
mill at Fontana, Calif. Much of the work 


involves chromium plating directly on brass. 


George and Isadore Familian have estab 
lished the Pacific Gray Iron Casting Co. at 
9430 Rayo Ave., South Gate, Calif 


© S757 
fo: FAST DEUVERY 


DIPPING BASKETS 


4 







Belke dipping baskets are rigid and 
sturdy in construction — can be fur- 
nished in steel, brass, mone! metal or 
Ni-Chrome in any mesh or size. 


Our bakelite baskets “style 4” with 
removable screen mesh bottoms, are 
real metal and money savers due to 
the fact that nothing takes plate ex- 
cept articles in bottom of basket and 
does not tend to shade work. 











CICERO AVE., 











CHICAGO, U.S.A: 


Clarence E. Thornton, Los Angeles branch 
manager for the Chas. F. L’Hommedieu & 
Sons Co., and Mrs. Thornton, returned early 
in November from a three weeks’ business 
and pleasure trip to Chicago, IIll., and 
Muncie, Ind. 


Southwestern Chemicals Co. has _ been 
established at 2400 North Alameda St., 


Compton, Calif., by Oscar V. Burris. 


The E. W. Sargent Engineering Co. and 
HLH Precision Parts, Inc.., 
operated individually, have been consoli- 
dated under the name of HLH Precision 
Parts, under the management of Hugh Hill 
and Henry J. Hutchings. The plant is at 
1263 N. Western Ave., Los Angeles. 


which formerly 


Arrangements for operation of a new firm 
under the name of Micro-Machine Products 
Co. have been completel by John K. Venard 
and Harry Kolmanson. Headquarters and 
plant are at 4116 Tivoli Ave., Los Angeles. 


Gene Rynkofs of the Rynkofs plating clan 
in Los Angeles, now a marine, won second 
place in a service sharpshooting contest, 
turning in a score of 320 bullseyes out of 
a possible 340. Gene’s company sergeant 
placed first with 321. 
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Here are two Sarco products that work well to- 
gether on heavy duty steam heated equipment 
PEN nine v 











































A Perfect Team 


| FOR PROCESS CONTROL 


requiring accurate temperature control. Sarco float- j 
| thermostatic steam traps remove condensate con- 
tinuously without shock and as fast as it forms. 
Sarco self-operated temperature regulators pro- j 
vide gentle, throttling control of the steam supply 
to maintain desired temperatures within close limits. 
Use this team for hot water generators, blast or 
unit heaters, and all types of process equipment 
where constant temperatures are important and the 
steam loads are heavy. Catalogs 450 and 600. 


SARCO 


SAVES STEAM 


METAL FINISHING, 


Fred Maure r, process engin: 
General Electrix Co.'s Hotpoint 
Ontario, Calif., has been appoi 
lieutenant in the Chemical Warfa; 
He is attached to the Plant Prot 
vice, Ninth Service Command. «o 
trict, headquarters for which a: 
Douglas, Utah. Lieutenant Maurer 
is stationed in Los Angeles and 
vantage of the opportunity to 


November meeting of the Los Angs 


Los Angeles Research Laboratori: 
W. Adams Blvd., have received pa 
incorporation. Members include ()/ 
Codding, S. L. Martinez, A. E. Ma 
G. F. Meiser. 


Edward Tobiasson early in N 
opened the Midway Stamping a 
Works at 2442 Santa Monica Blvd 
Monica, Calif. 


Theodore G. Coyle, technical di 
Detroit, Micl 
tended the November meeting of tl 
Angeles Branch, AES. 


United Chromium, Inc.. 


The Black Mountain Chrome Co. ha 
established at Fresno, Calif. by MW. C. H 
and S. A. Leonard 


a 
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Regulator 


SARCO COMPANY, INC. 
475 Fifth Avenue, New York, N. Y¥- 





Serco Canada Lid., Federal Bidg., Toronto, Ont 
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ace Plating Co., which is operated 
Coffin at 710 East 29th St., Los 
s busy these days on war contracts, 
polishing aluminum castings for 
production which are delivered to 
directly from the foundries. 
Vasquez, Jr., son of Coffin’s shop 
was the latest to leave for the war, 
the Navy early in November. 


lating and finishing department of 
E. Olds Band Instrument Co. of Los 
; has obtained an Army contract for 
1800 band horns, including trumpets 


rnets. 


The vital role that industrial chemistry plays 
in the war was presented by the above 
float in the Navy Day Parade in Philadel- 
phia. Products of Pennsylvania Salt Manu 
facturing Co. were displayed in a pyramid 
topped by a six-foot model of a Navy bomber. 





Business Items 











Earl H. Seelbach, Box 56, Kenmore Sta- 
tion, Buffalo, N. Y., now represents the 
company for the sale of heat treating prod- 
ucts and allied materials in the territory 
west of Syracuse to Buffalo, and including 
Ontario, Canada. Mr. Seelbach has repre- 
‘sented Marr Furnace Company of Minne- 
apolis in this area for many years and is 


well known in the heat treating field. 
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e CHEMICAL RESISTING EQUIPMENT - 
Electroplating & Metal Pickling 


PROCESS SOMETHING 
TANKS BETTER IN 


TANKS 


Plain or Lined 
* with 
id Ceramic Brick - Carbon Brick 
lastic - Monel - Lead 
Flex-A-Prene Synthetic Rubber 


Coils— Agitat 


Steam Jets 





TANK HEATERS 


ACID & 
ALKALI PROOF 
MATERIALS 





LEAD ANODES 





HEIL ENGINEERING COMPANY 


12901 ELMWOOD AVE. CLEVELAND, OHIO 


PRINTED IN VU 5. A 


We can give excellent 
service on all types of 


WOOD TANKS 


The shortage of metals has in- 
creased the demand for wood 
tanks for plating and pickling 
service. We can give excellent 
service on all types of tanks. 
Send us your inquiries. 


* 
KALAMAZOO TANK & SILO CO. 


KALAMAZOO, MICHIGAN 


1942 671 

















Dr. Mever received his B.S. in chemistry C. H. Mathewsor New H 
from Shefheld Scientific School of Yale Uni has been elected President of +} 
ersity in 1928, and his Ph.D. in 1938 from Institute of Mining and Meta 
he Dept of Metallurgy. School of Engineer gineers. Dr. Math wson s Pp 
ng of Yale University Metallurgy and Chairma: 
ment of Metallurgy, Yale U; 
From 1929 to 1931 he was plant chemist ; 
tion was Dy etter ba t af 19 
f Sargent & Co... New Haven. Conn., and 
- ‘ thie report of the te ers having 
1931 to 1938, he was electrochemist . 
; ; i meeting of the Board of Di: 
nd metallurgist of the General Electric C 
Institute held last night at it 
Bridgeport, Conn. For the past four years 
in the Engineering S B 
| va | Editor of MWetal Finishing magazine York Cits 
Editor of four editions of “Plating and 
Finishing Guidebook’ 
Dr Meyer is widely known about the 
\t the annual meeting tl 
country for his many technical papers and 
, , Die Casting Institute, Inc.. held 
lectures and is a member of The Electro ee 
\ ; ber 18th at the Hote} Cleveland. ¢ 
chemical Society, American Electroplaters a 
O., A. F. Waltz. President of Ad: 
Society, klectrodepositors Technical Society 
sure Castings, Inc... Brooklvn. N 
England), Faraday Society, American So ‘ 
elected President ot the Institute 
ciety for Metals and Sigma Xi 
next fise al year. H H Weiss Pre 
Superior Die Casting ¢ ».. Cleveland. ¢ 
elected Vice President 
Dr. Walter R. Meyer 
The Weatson-Standard ( ompany, Pitts 
Dr. Walter R. Meyer to Direct burgh, Pa.. makers of paints, industrial 
Enthone’s Research finishes and protective coatings, have an Floyd Todd has joined the laborat 
] y RV ’ | nounced the appointment of H. A. Erickson Quaker Chemical Products ( 
) J : ever , ymme ech : 
DD r) F p is sales engineer in charge of industrial of Conshohocken, Pa., in a resear 
i ‘ nthone ompany 
* r , r technical service in northwestern Pennsvl ity. His initial work will be 
\ ( ! t wi direct the ale 
vania and central and western New York ot metal corrosion 
opment fnew produ ind processes tor 
! rT industry i well a Nir Erickson, whose headquarters will Mr. Todd, who received his M.S 
ittendant with the ap located at 148 Newton Ave., Jamestown, at Cornell University, has been 
plica ompanys products in the N. Y., (phone Jamestown 53645), was form in the past with the Atlantic Refi 
‘ bis f war wads erty with the Var etta Pa nf & Color Co pany and Sharp Ww Dohme ( ompa 
| 
] 
ici oa Maint | 
Efficient Plant Maintenance | 
ing C 
—and the way PERMAG Cleaning Compounds help 
} 
Cleaning metals prior to finishing is only one of PERMAG has unusual detergent qualities and is 1 
PERMAG’S jobs highly efficient on floors surrounding coal stokers. 
Floors, walls, painted or varnished surfaces, marble, 4 
tile, porcelain surfaces are cleaned quickly and thor ire room floors and all steam line coverings that ar 
ighly with ott PERMAG Compounds stained or discolored. Saves repainting in many cases 


MAGNUSON PRODUCTS 


MAIN OFFICE, 50 COURT ST., BROGC 





Manufacturers of 
to Coast 
IN 


Speciali Scientil Cleaning Compeunds 


Repre from Coast 


entative 


CANADA: Canadian PERMAG Products 


Ltd., 





CORPORATION 


IKLYN, N. Y. 

Industrial Purpos 
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Toronto 


for ¢€ very 
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NICKEL SILVER 


Sheets — Rolls 


Phosphor Bronze, Bronze Gilding Metal 


~ 


“SECOND ST. PERU, 








Low Brass and Special Alloys 


WATERBURY ROLLING MILLS, Inc. 


Waterbury, Conn. 














For a real good polishing job use 


KEYSTONE EMERY 


Write for Semple 
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KEYSTONE EMERY MILLS, 4318 Paul St., Phila., Po. | 
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Divine Brothers Receive “E” Award Keyst 


Pa., announces the 
vecial ceremony on November 12th, ’ 
B. Shau as Sales I I 
ovees and management of Drtvine ; 
graduate of St rancis College and is de former! 

Co.. Litea, N. Y.. were awarded , 
aes voting his efforts to promotion of the com Oldsmobile 

yv-Navy Production ay? Divine 


pany’ negative temperature coefficient re ber of the company 
Co. are manufacturers of abrasive 


sistance material which is a recent develop ment 
equipment. 
ment of the company. 
{. Lennox. Assistant Sales Man , — : 
F. V. Lindsey, Official of Driver-Harris 
is been appointed General Sales 


Company, Dies 
r of the Driver-Harris Company, , o Dic 


N. J., manufacturers of special Frederick Van Voorhees Lindsay, Vice 
Piesident and General Sal Manager of 

Lennox has been with the company the Driver-Harris Company, Harrison, N. J., 
1907 and became District Sales Man- died November 16th, 1942 at the Memorial 

er of the Chicago territory in 1917 and Hospital, New York City after a brief illness 
om that position was appointed Assist Mr. Lindsey was born in Streator, Illinois 
+ Sales Manager. but resided in Chicago until 1916 when he 
moved to Morristown, N. J.. where he be 


Park Chemical Co. announces the appoint- came associated with the Electrical Alley 


ent of Fred W. Reiber to represent them Company, as Vice President and General 
n grain cement problems. Manager. In 1925, when the Electrical Alloy 
Mr. Reiber has had many years of experi Company was absorbed by the Driver-Harris 
ence in polishing room problems. His head ye Company he was elected Vice President and 
arters will be at 165 Claremont Ave., , General Sales Manager 
\N. W.. Canton. Ohio. Mr. Lindsey was a member of the Essex 
Club of Newark, N. J.. the Manufacturers’ 
Announcement is made by The Curran Club of West Hudson. the Bay Head Yacht 
Corporation, Malden, Mass., of the opening Club and associated member of the National 
fa new war products development labora 
ry to be located in the Processing Plant, George B. Shaw 


Prospect Mills, Lawrence, Mass. It is stated 


Electrical Manufacturers Association 
Surviving are his widow, Mrs. Margaret 


Lindsey, a son, Lt. Frederick V. V. Lindsey 
that the purpose of the laboratory is to put {ndrews & Evans Plating Co. announce Ir. of the Armored Force School. Fort Kno 


: creative chemists on the development of the removal of their office and shop to 422 Kentucky and a brother, Walter Lindsey of 
th offensive and defensive war chemicals. South West Street, Syracuse, N. Y New York 


BARBER-COLMAN 
MOTOR-OPERATED QMATICALLY 


meee VALVES S 


Electrically-operated units, available 2 
in a wide variety of types and sizes, 

for accurate control of temperatures in 

salt baths, metal finishing baths, plat- 

ing tanks, anodizing processes, and the FOR VOLUME 

like. Will handle steam, water, and 

other fluids. Special valves available PO Li S$ M4 # N G 
for pH control. Barber-Colman experi- 

ence and quality construction assure 


long life and trouble-free operation. oe 3 U F F 4 N G 


Write for Bulletin 
“CONTROLS for INDUSTRY” 





Today’s 
Most Efficient Method 


War Production Drives demand an ever increasing load 
on the Finishing Room. PACKER-MATIC is helping 
because it is Automatic, does a more uniform job and 
increases production plus—lowering operation costs 


QMATIC POLISHING & BUFFING MACHINES 


BARBER-COLMAN COMPANYS Packer-\y, 1. 


1205 ROCK STREET + ROCKFORD, ILL. THE PACKER MACHINE CO., meRiDEN, conn. U.S.A. 
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E 
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Society Abstracts of Techni 
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Electrochemical Society, Abstracts of Techni 
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Solutions 
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